Illinois Technograph v. 078, iss. 1 Oct. 1962 by unknown
, e- 3 A-t.
fLLINOIS A
TECHNOGRAPH
No. 1 - 25^
V-
ix>l
nov %
Leading organization seel(s brilliant executives -in -the -making
The organization: perhaps the most important
in the world today. ..186,000,000 sharehold-
ers in this country alone.. .an area of distri-
bution extending millions of miles upward
and outward.
The immediate business at hand: protecting
and sustaining the peace-our very survival.
There are some who would describe this
organization as non-profit. And there are
others, who would more thoughtfully deem
its investments, dividends, and assets noth-
ing less than priceless.
Today, thousands of selected young college
graduates are joining that organization in
responsible executive positions. They join to
serve as officers in the United States Air Force.
The resources at hand for the career devel-
opment of these applicants are matchless.
They are participating in the world's most
advanced research and development pro-
grams. Engineering, science, administration
—each career field calls for the services of
forward-looking graduates who will assume
vital responsibilities. The start of an out-
standing career awaits you in this organiza-
tion where success is more than a corporate
objective-because if it doesn't happen here,
it won't happen anywhere.
For details on the opportunities open to you
as an Air Force officer, mail this coupon.
There's a place for tomorrow's leaders on
the Aerospace Team. U.S. Air Force.
OFFICER CAREER INFORMATION
Dept. EM210,8ox805
New York l.N.Y.
Please send me complete details on
the Air Force officer program for col-
lege graduates.
Name__
Address-
City
-County.
State-
-Phone-
I
i
Editor-in-Chief
Wayne Crouch
Associate Editor
Gary Daymen
Business Manager
Charlie Adams
Production Manager
Scott Weaver
THE ILLINOIS
TECHNOGRAPH
Volume 78; Number 1 October, 1962
Circulation Manager
Gary Bilow
Editorial Assistant
Thelma Allen
Editorial Staff
Art Becker
Larry Druffel
Ted Morange
Bill Small
James Walters
Business Staff
Phillip Johnson
Table of Contents
ARTICLES
lllini Engineers in Industry
Quality unci the Engineer Calvin Evans 10
Requirements Change in Engineering Edv^^ard C. Wahl 14
To Tell the Truth (Fiction) Larry Balden 26
Educators Confer on Mechanical Technology __ Larry Druffel 32
Production Staff
Mike Glowacz
Circulation Staff
Dave Dudek
Photography
Jay Dickinson
Joe Figueira
Advisors
R. W. Bohl
P. Bryant
W. M. Hudson
E. C. McClintock
FEATURES
TECH Says 5
The Dean Speaks Dean H. L. Wakeland 7
News and Views at the University of Illinois 20
Technocutie Photos by Andrew Giel 22
Skimming Industrial Headlines Art Becker 33
Begged, Borrowed, and . . . 38
MEMBERS OF ENIilNEERINf.
OLLEGE MAGAZINES ASSOCIATED
,
Chairman: Charles E. Wales
^ayne State University, Detroit, Michigan
Ark:n^as Engineer, Cincinnati Coopera-
ve Ei.gineer, City College Vector, Colorado
)nginei-r, Cornell Engineer, Denver Engi-
eer, Drexel Technical Journal, Georgia
ech Engineer, Illinois Technograph, Iowa
Engineer, Iowa Transit, Kansas Engineer,
Lansas State Engineer, Kentucky Engineer,
.ouisiana State University Engineer, Louis-
ina Tech Engineer, Manhattan Engineer,
larquetle Engineer, Michigan Technic, Min-
esota Technolog, Missouri Shamrock, Ne-
raska lllueprint. New York University
fuadrangle. North Dakota Engineer, North-
'estern Engineer. Notre Dame Technical
Leview, Ohio State Engineer, Oklahoma
tate Engineer, Pittshurgh Skyscraper, Pur
ue Engineer, RPI Engineer, Rochester In
icator. SC Engineer, Rose Technic, South
Engineer, Spartan Engineer, Texa;
& M Engineer, Washington Engineer,
VSC Technometer, Wayne Engineer, and
Wisconsin Engineer.
The Cover:
Although the cover painting has Gestalten overtones, its context
here is as a conscience. That is, very little is known about many
things while the whole or a number of the parts may he readily
defined. The reader will note certain forms in the painting with
which he is familiar if he alternately "sees" the darks—then the
lights—as ob.jects. The purpose of this magazine is, in part, to make
intelligible more of the unknown areas.
Copyright, 1963, by lllini Publishing Co. Published eight times during the year (Oc
tober, November, December, January, February, IVIarch, April and May) by the lllini
Publishing Company. Entered as second class matter, October .>0, 1920, at the post
office at Urbana, Illinois, under the Act of March 3. 1879. Office 215 Engineering
Hall, Urbana, Illinois. Subsciiptions $1.50 per year. Single copy 25 cents. All rights
reserved by The Illinois Tcchno(jraph. Puijlishcr's Representative — Littell-Murray-
Barnhill, Inc., 7i7 North Michigan Avenue, Chicago 11, 111., 369 Lexington Ave.,
New York 17, New York.
HOW CUTLER-HAMMER
CREATIVE ENGINEERING
HELPS INDUSTRY REACH
ITS AUTOMATION GOALS
Ralph MiUermasler, vice president,
engineering and development, angivers the questions
most frequently asked by t^tudents regarding
Cutler-Hammer's role in industrial automation
Q. How long has Cutler-Hammer
been in Automation?
A. Long before the word "auto-
mation" was coined.
Many company historians view
the installation of the first electric
turret-turning control for battle-
ships as our original "automatic
system" achievement. In 1904,
trials aboard the U.S.S. INDIANA
so improved rapid-fire and gumiery-
control scoring that identical sys-
tems were installed on sister ships.
Q. How does your Automation—
or "System Control"—effort
differ from your other control
business?
A. We work in two areas of control.
One involves research, develop-
ment and manufacture of stand-
ardized electric control components
and apparatus. Here the customer
orders from us through a bill of
material.
The automation customer is dif-
ferent. He has no bill of material
— he has a problem. He needs to
improve production or quality, or
to reduce his unit costs. He isn't
buying "hardware," he's seeking a
creative solution to a challenging
problem . . . and that's what our
engineers provide.
Q. Assuming I decide to work
for a control manufacturer, why
Cutler-Hammer?
A. The most compelling reason is
our continuing interest and exten-
sive experience in "System Con-
trol." This is the life of our com-
pany and distinct career advantages
result from this concern.
Our engineers are forced to apply
a combination of advanced elec-
tronic and electrical engineering
know-how to solve a customer's
manufacturing problem. They start
with a thorough grounding in the
customer's products — how he
moves and works the materials he
manufactures. Then they apply
their technical knowledge to create
a practical solution. We have a
Materials Handling group, a Metal
Processing group, and many other
industry groups composed of young,
creative-minded engineers.
And, we don't "stock-pile" our
engineering talent. Every engineer
we hire is expected to contribute
quickly and directly to the team
effort.
Q. How does Cutler-Hammer
approach an automation Job?
A. We have learned that a sizable
system needs painstaking coordi-
nation between many groups—
project teams, engineering, mainte-
nance and purchasing personnel at
the customer factory and head-
quarters locations . . . machinery
builders, motor manufacturers,
contractors and many more.
We view this coordination as one
of our primary functions, and fulfill
it by furnishing all responsible
groups and individuals the infor-
mation they want and need to
guarantee an efficient dovetailing
of effort.
We organize a coordinating task
force for each project, headed by a
lead engineer and staffed by engi-
neers representing every necessary
technical discipline. That task force
is charged with three duties:
1. Create a system that will
solve the problem.
2. Design the system within the
time allotted.
3. Install the system at a cost
which pays its way for the
customer and provides us a
fair profit.
Task forces work together in a
modern 500,000 square foot plant
specifically designed to house every
activity involved in the evolution
of the complete system. Every pos-
sible step has been taken to provide
a climate that is conducive to
creative planning and development.
This approach has paid off! Long
recognized as a leader in standard-
ized motor control, Cutler-Hammer
is more and more being regarded
as a major contributor in industrial
automation. Our automation cre-
dentials includeinnovations in every
industrial field from continuous
process lines to newspaper mail
rooms.
Q. How do I learn more about
Cutler-Hammer's automation
capability and the career op-
portunities for engineers?
A. By visiting your Place-
ment Office . . . picking up the
Cutler-Hammer literature on the
rack, and talking to your Placement
Director. Or, you can write direct
to T. B. Jochem, Cutler-Hammer,
Milwaukee, Wisconsin, for a com-
plete kit of information. And, I
hope that you will plan to meet
with our representative when he
visits your campus.
WHAT'S NEW FOR YOU? ASK.
.
.
CUTLER-HAMMER
Cutler Hammet Inc.. Milwaukee, Wisconsin • Divisions: AIL: Mullenbach • Subsidiaries:
Uni-Bus.. Inc.; Cutler-Hammer International. C.A. Associates: Cutler-Hammer Canada,
Ltd.; Cutler-Hammer. Mexicana, S.A.
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Let's look at the price of eggs
What did you pay for eggs this week? Probably a little more or a little less than last week. Prices of things go
up and down because of many factors . . . sucli as supply and demand, wages, materials and shipping costs,
and needed profits. It all gets more complex when you consider taxes and competition, or compare our econ-
omy to that of other countries. Now millions of people can learn more about economics from a stimulating
series of television programs on The American Economy. Conducted by leading educators and economists,
"College of the Air" will describe how our economic system works . . . how it provides stability and growth
. . . how it enliances individual freedom. Starting this fall. The American Economy will appear on the CBS
television network as five one-half hour programs per week for 32 weeks . . . equal to two semesters of col-
lege classes. With the belief that only through broader education can we meet the growing needs of
tomorrow, American business is giving financial support to ""College of the Air." The people of
Union Carbide are proud to be among the donors to such a worthwhile project.
A HAND IN THINGS TO COME
UNION
CARBIDE
COLLEGE CREDIT will be given by many colleges for The American Economy. For names of
participating colleges and local liewing times, write Union Carbide Corporation, 270 Park Avenue, New York 17, N.Y.
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ELECTRONICS
ENGINEERS
& PHYSICISTS:
If space
is your future,
your career
is with Hughes
IN ASTROSPACE
IN AEROSPACE
IN TERRASPACE
IN HYDROSPACE
As far back as 1890, Jules Verne
visualized excursion trains to
the moon. Today — 72 years later —
Hughes offers you the opportunity
to play an important part in man's
actual conquest of space.
Holp us soft-land the SURVEYOR
on the moon — or work with us on
e.xciting advanced projects such as:
ANTIMISSILE DEFENSE
SYNCOM (Communications satellite)
PLASMA PHYSICS & ION PROPULSION
ADVANCED FIXED-ARRAY RADAR SYSTEMS
LASER & MASER RESEARCH & DEVELOPMENT
NUCLEONICS & MOBOT* SYSTEMS
SOLID STATE MATERIALS & DEVICES
DATA PROCESSING & COMMAND-CONTROL
B.S., M.S. and Ph.D. Candidates
Members of our staff will conduct
CAMPUS
INTERVIEWS
^ November 6 and 7, 1962
Find out more about ttie wide range of
activities, educational programs and relocE
allowances offered by Hugfies.
For interview appointment or informationa
literature consult your College Placement
Director. Or write: College Placemenl Offic
Hughes, P.O. Box 90515, Los Arigeles 9, Cal
Creating a new world witil ELECTRONICS
:CH say .. . May, 1924
Preserve Campus Tradition
NO SMOKING
Few traditions have touched TECH so deeply
as this one. Beware ye fag fiends . . . TECH is
crusading
In this day when law breaking, in some
irms at least, is looked upon by a great many
s a clever, admirable and daring accomplish-
lent, and is becoming the common practice of
16 same many, it is little wonder that one of
ur campus traditions—an unwritten law—
,hould come in for its share of flagrant viola-
ons. Yet, how decidedly "unclever," "unad-
lirable," and "undaring" it is to violate a cam-
pus tradition.
Unlike the civil law, there is no policeman
enforce a campus tradition; there is no pen-
ilty for its violation. Hence there is no one to
)ut wit and no one's eyes "to pull the wool
)ver," so that in no way is there anything ad-
nirable in the deed. It reminds one of the per-
on who cautiously looks around to see if he
5 being observed before cheating in a game of
olitaire. We laugh at such a person for he is
heating no one but himself; yet, how little dif-
erent is his action from that of a student who
thinks how brazen and lawless he is because
he breaks a rule that he is supposed to enforce
when he smokes on the campus.
This semester there has been a continual
growth in the number of men who smoke on
the campus. Evidently there is little regard for
this one distinctive tradition of our campus, and
unless student spirit changes at once, the tradi-
tions will be but a memory.
The engineers have been as guilty as any
others in smoking on the campus, and despite
efforts to stop it, open violation of the tradition
continues. Remember engineers, that as stu-
dents of the University, the tradition is yours.
It is up to each and every engineer to uphold
and further it. This can be best done by not
smoking on the campus, and by discouraging
others from smoking on the campus. Remem-
ber, no one admires a man who cheats at
solitaire.
(Rifi'iliii l">'i' tilt KiUlnriii/ pfi</,- of tin Miiy l'>24 'I'n hii'n/ra/'li)
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If you are about to decide on your
future employment and are grad-
uating with outstanding scholastic
achievement in engineering or the
physical sciences ... the Sandia
Corporation would like to arrange
an interview with you.
At Sandia, you would work in re-
search, design and development, or
engineering. Our scientists and en-
gineers are engaged in projects in
the fields of solid state physics,
plasma physics, materials research,
explosives technology, pulse phe-
nomena and radiation damage.
You would work in a modern well-
equipped $120 million laboratory
and be associated with some of this
nation's outstanding technical per-
sonnel. You would receive liberal
benefits which, in addition to insur-
ance, retirement and vacation, in-
clude an opportunity for continuing
your graduate studies.
You would be employed in sunny,
dry Albuquerque, a Southwestern
cultural center of over 250,000, or
in our laboratory at Livermore,
California, with all the advantages
of the San Francisco Bay area.
Electrical and Mechanical Engineers
at all Decree Levels
At MS and PhD Levels
Aeronautical Engineers
Ceramic Engineers
Chemical Engineers
Industrial Engineers
Chemists
Mathematicians
Physical Metallurgists
Physicists
Engineering Physicists
Statisticians
Sandia Corporation recruiters will be
on your campus soon.* For appoint-
ment for interview, see your College
Placement Offioer now.
Equal Opportunity Employer
CORPORATION
•The Sandia representative will be on campus Oct. 23-
ALBUQUERQUE. NEW MEXICO
LIVERMORE, CALIFORNIA
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STUDENT RATINGS
by
ENGINEERING FACULTY
By Dean H. L. Wakeland
I'Or a nunihiT ot U'ars the >raff nicnibfr> in tlu' College ot Liigiiicfiiiiy; ha\e made pciMiiial rat-
ings on each ot the iippcrelass students the.\ have in class. A composite of these personal ratings then
becomes a part ot each giaduating senior's permanent college record altiiough it tioes not appear on his
transcript.
Staff members are asked to rank the students on the basis of personal characteristics such as
personality, judgment, industry, initiative, leadership, cooperation, appearance and selt-control and are
asked to give anv other remarks the\ may have about the student. The College of Engineering had never
intended to perform this function in secret or without the students awareness of what was being done.
However, through the \ears the procedure was commonh' accepted. Since a continued effort has not
been made to mform students about this function, many did not realize it was being done. An\- student
ma\ see the personal ratings given him upon request.
\\^hen a prospective emplover is seeking information about an engineering graduate, such person-
al information is important to both the employer and the emplovee. Though this practice has been in
effect for a number of years, some students last vear questioned the desirability, fairness and ap-
propriateness of such a system. .Apparently thev felt that it was an invasion of their privacy and the
University should be concerned onlv with their acaciemic record.
The goal of any universitv is to educate a student and not simply to graduate a "facts man" or
a "thinker without direction." If the student hasn't gained a respect for those about him, if he hasn't
achieved reasonable judgment, if he hasn't learned to work with others, if he hasn't learned to use his
knowledge for the betterment of society—he is not truly educated. These traits cannot be taught direct-
ly in the classroom but must be taught indirectly there, as well as in student activities and campus living.
The university cannot guarantee that each graduate possesses these traits, but certainly has the responsi-
bility and right to observe the student's performance and general attitude.
All too often we read of highly educated persons, placed in positions of trust and responsibility,
committing dishonest and dishonorable acts. Recent cases cited of scientists being disloyal to the I nited
States Government and engineers involved in price fixing scandals point out what may happen if col-
lege graduates lack the ilesirable characteristics normally expected. Not onlv did they fail as indiv iduals
in their respective positions, but the persons or society which allowed them to gain such positions also
failed in judging them as individuals.
W'e each are judged daily by our employer, our neighbors, our fellow workers, and we in turn
select leaders in all phases of our lives—in industry, in our community, and in politics—on the basis
of our judgment. Is it so surprising that the University would wish to make a record of students'
personal characteristics or that a prospective emplov er would appreciate the benefit of someone else's
judgment.
Perhaps the worst recommendation a student could have would be if the school from which he
graduated had no record of him at all. If a prospective emplover should ask about a graduate and be
told that no staff member knew him or remembered him, the employer might immediately conclude
that the student was either a poor student or an introvert. If, on the other hand, the employer receives
a prompt answer giving the student's personal characteristics and academic record, the employer should
be favorably impressed.
In addition, a student should realize that his actions are being judged by others each day and
should always put forth his best. Many of the student's college day acquaintances and experiences are
lasting and the impression he leaves may linger for some time. Students relv upon their college profes-
sors for recommendations for several years after graduation and should conduct their personal lives
in such a manner as to warrant a decent recommendation.
Employment survevs have shown time and again that the greatest cause for people losing theii'
jobs is a lack of personal characteristics—such as personalitv, judgment, willingness to cooperate, and
attitude—as compared with lack of mental abilitv' or calibre.
The student body should also realize that personal evaluation is a two-way street, and they too
have an opportunity to judge staff' members. Recently, one of the housing groups initiated a program to
rate staff members as instructors. Such a program would not onlv be vvelcf)nied but could be quite useful
in improving our level of teaching. We can all profit thru the critcism and evaluations others make
of VIS if we take such criticism in a constructive manner.
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Wheat seedlings fertilized with Phillips 66 Agricultural Amnionia
Interested in Growth? phiipsis
agriculturally, as the oil industr)'s largest producer of nitro-
gen fertilizers. And Phillips is interested in growth as a highly
diversified oil company that is actively engaged in such
growth enterprises as petrochemicals and atomic energy.
Phillips is also one of the fastest growing marketers of gaso-
line, motor oil and other petroleum products. It leads the oil
industry in the sale of natural gas, the production of natural
gas liquids, and is the world's largest producer-marketer of
liquefied petroleum gas. In addition, Phillips leads the oil
industry in the production of polyolefin plastics, and is a
major supplier of synthetic rubber and oil furnace carbon
black, hydrocarbon chemicals and raw materials for plastics.
Because of this continuing growth and leadership in nu-
merous fields of endeavor, you will find many outstanding
career opportunities with Phillips Petroleum Company.
There are many opportunities in research and development
for engineers, chemists and physicists. Excellent opportuni-
ties also exist in geophysics, geology, petroleum production,
transportation, refining, marketing and computer program-
ming. Phillips Petroleum Company aggressively pursues a
policy of upgrading petroleum raw materials by making a
wide range of chemicals from petroleum, thus the potential
for new opportunities with this company is virtually un-
limited.
Qualified college graduates will find working for Phillips
an exciting and rewarding experience. New and significant
developments . . . important research discoveries . . . new oil
and gas fields, new plants, added marketing areas create de-
mands for personnel qualified to assume added responsibili-
ties and move forward in this dynamic company.
Phillips is an equal opportunity employer. For full details,
write to our Employee Relations Department. Arrangements
for an interview with a Phillips Representative can be made
through your College Placement Office.
PHILLIPS PETROLEUM COMPANY
Bartlesville, Oklahoma
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Your future in chemical engineering is his business
He's a Monsanto Professional Employment representa-
tive. He's your representative, too . . . your link between
campus and company. His knowledge of Monsanto is
complete, and he's especially qualified to counsel with
you regarding your future.
Ask him about Monsanto's diversity—in geography,
activities, products— that means ever-expanding op-
portunity for the young man of exceptional promise.
Ask him about Monsanto's research -mindedness, how-
it helps develop your creativity. Ask this expert in
futures about the future Monsanto offers you in research,
engineering, manufacturing and marketing.
See your Placement Director to arrange an interview
when we visit your campus soon. Or write for our
new brochure, "You, Your
Career and Monsanto," to
Professional Employment
Manager, Department EM-3.
Monsanto Chemical Com-
pany, St. Louis 66, Missouri.
ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE. CREED, COLOR OR NATIONAL ORIGIN
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During the svininier months, nianv
IlHni engineering students spent their
\ acations learning as well as earning.
The primary purpose of anyone's sum-
Hier employment, of course, is to pre-
pare for the ensuing financial draught
of the school year. Some of the more
fortunate and enterprising Illini dared
to steal an early glimpse of the future
waiting beyond the "halls of i\ >'." Slide
rules in hand, they ventured from the
classroom to the dra\\'ing board and re-
turned richer iiUellectuaily, as well as
hnancialh'.
After three experience filled months
the Illini have come back refreshed.
Courses once considered dull are taking
on new interest. Futures are less uncer-
tain. School has a new meaning.
As graduation approaches, seniors
often find certain anxieties about the
world beyond the campus. What does in-
dustry expect of engineering graduates?
What courses represent the best prepara-
tion for engineering work? What phase
of engineering shoidd I enter? These are
the questions that plague every engi-
neering graduate. The answers are
found in that familiar old school of ex-
perience.
For some, the last summer vacation
has come and gone, and with it, the
chance to answer those pre-graduatioii
questions before decisions must be made.
For the many who lack the experience
upon which these deci: 1 ns should be
based, there are other s. rces of infor-
mation. Friendly profer' /s are always
available for advice. B.; .ks, interview-
ers, and friends in indu try round out
the secondary sources of i iformation.
To that short list, add the TFCH-
NOC^iRAPH! A series of articles will
appear in subsequent issues of TECH-
NOCRAPH under the title of "Illini
Engineers in Industry." The articles
will be written by friends of yours, jun-
ior and senior engineering students who
were fortunate enough to find summer
employment in their chosen profession.
The articles will cover many of the vari-
ous phases of engineering in which fel-
low Illini worked this past summer.
Each will explain the type of work he
performed. The articles will carry valu-
able information for engineering stu-
ilents because they will be written by
people who, through experience, have
answered for themselves the same ques-
tions \ou are asking yourself. Articles
have been written by engineers who have
worked in design, sales, development,
manufacturing, writing, quality control,
and management. Through their experi-
ence, you have the opportunity to learn
what each type of engineering entails.
Through the observations of students
just like you, comes information on
which one of the most important deci-
sions in vour life can be based,
ILLINI ENGINEERS
in
INDUSTRY
edited by: Larry Druffel
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Whut is the engineer's relationship to
quality in industry? Why should you,
a potential engineer, have any concern
for quality problems in industry?
In reality every engineer is a quality
engineer. True, the sign on your door
may never read "Quality Control Engi-
neer," but it is still your job. Whether
you are in design, sales, production,
writing, or management, you will be
concerned with quality. You, as an engi-
neer, will be hired to find a better way
of doing the job.
Regardless of the amount of ingenu-
ity you may u.se, the finished product,
whether it is a process, a piece of equip-
ment, or merely an idea, must possess
sufficient quality to meet existing com-
petition. To merit consideration, your
product must possess sufficient qualitv
to effectively and efficiently do the job.
Whether you are aware of it or not,
you have learned a similar lesson in col-
lege. Quality is the only guarantee of a
successful academic standing. If you for-
get the lesson of quality, you may as
well forget your formulas, slide rule.
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md theories. You are iint i;oin<; to sell
'our product unless it is a quality prod-
ict.
Quality Control and Its Function
But what is qualit\ ? What does qual-
ty control contribute to industry? Thes-.'
;re questions which come to mind wlien
ine is first introduced to quality in in-
lustry. One type is termed desiyn ()uul-
ty. which is bred into the product by
ngineering personnel who design it.
Phis includes the specified toleranc-s,
ypes of material used, and any special
landling that ma\' be requested. An-
>ther type is prrjiliK tirjii qiidlity. whicli
S obtained or obtainable on th;- produc-
ion Hoor. This includes tl'.e capabilit\
)f the machine and operator as well as
m inspection of each phase of produc-
ion.
Often the student, who is far renuned
rom the industrial scene, assumes that
verything he designs will be produced
.xactly to his specifications. L nfortun-
tely, this is only an idealistic view.
hlence, the need has arisen for a quality
ontrol program which will enforce the
pacifications and insure that the product
s acceptabh' close to the original des gn.
There is, needless to say, an ever pres-
nt conflict between the cost and value
)f quality. Many situations arise where
I small increase in qualit\ is far over-
iliadov.ed by the corresponding increase
n cost. L nderstandably, the optimum
loiiit is alwa\s short of perfection.
nspection Procedures
Regardless of the particular method
nvolved, quality control exists for one
Drimar\' reason—to assure the company
pf a quality product. One of the meth-
bds used is inspection procedures. The
best place to begin an attach on inferior
qualit\' is at the recei\ing department of
the plant. Ob\iously, a product can be
no better than the materials used. One
way of determining the quality level
maintained by the supplier is a periodic
examination of the vendor's facilities.
Such an examination is usually wel-
comed by the vendor since it helps him
determine whether or not his facilities
meet the established standards. This pro-
cedure, hovce\er, will onh give informa-
tioji concerning the quality that the
vendor is capable of attaining, and a re-
ceiving inspection is necessary to insure
that the vendor is maintaining this stan-
dard.
An accepted way of sampling incom-
ing orders is to follow the inspection
plans given in the appropriate manuals
on the subject. Such a manual that is
widely used is .MIL-STH 1()5A.
"Sampling Procedures and Tables for
Inspection by Attributes." This t\pe of
manual lists the percentage of units that
must be sampled and the maximum per-
centage of defects that are allowable to
maintain the desired accceptable qualitv
level (AQL).
.Another method of inspection that is
necessaiv to mamtaui qualit\ is process
inspection. The quality control depart-
ment determmes the points in the work
llow where the product shoidd be in-
spected and the specific checks required.
If the lots subnutte<l for inspection are
rejected, the quality control and pro-
duction departments nnist work to-
gether to deciile whether to scrap or
salvage the lot. There must be a pre-
determined AQL to provide an accept-
able unit cost and quality level.
Cnl. II senior m h.lectrieal l-.nt/ineer-
ini/. ivorkiA in the (Jiia/ity (Control I)e-
pnrlnient of the International Resistance
(jonipany of Burlinyton , loiva. He has
a/so li-orkeil part time at the University
.1 ntenna Lal> and lor the 1 AM depart-
ment. Duriny his junior year, he seri'ed
as Secretary of the A IEE-IRE student
branch.
Statistical Quality Control
A second methcjil of c|ualit\ contnd
is entitled statistical r/na/ity control, and
consists of process control, acceptance
techniques, and special ]oh sluilics. i'his
is the primary theor\' behind all qualitv
work, and it is concerned largely with
probabilitv.
Process control is becoming a more
significant factor in quality control as
industry continues to become more
mechanized. If a modern high speed
process goes out of control, major los.ses
can result in a matter of minutes. He-
cause the cost of such machines is signi-
ficanth' higher than pre-automated
equipment, keeping the process steadily
in operation and under precise control
has become increasingly imiiortant.
One accepted technique for process
control evaluation is the use of a control
chart. This chart is used to record and
give a day-b\-day, hour-by-hour, or
piece-by-piece account of what is being
produced. A control chart is a plat of
a particular dimension or value for a
sample of n units versus time, and a
plat ot the span of these n units versus
time. In general, there must be at least
twenty samples of three to five units
per samjile to give an accurate chart.
Control limits are established for the
process and the |)lat will stay v.'ithin
these limits it it is in control and has
onlv random v.iriance. The control lim-
it> are tolerance, type of processes in-
Vdlved, and the required qualitv level.
1 he control chart w.ll also show any
drift tendency that the process may have.
.Another technique useful in process
control is ncceptance sampling. This was
previously mentioned in relation to in-
spection of vendor materials. One
sampling plan, of course, would be to
give everv thing a one-hundred per cent
check. This obviously would be too cost-
Iv and often destructive. Another possi-
bility IS to have a roviny inspector on
the production Hoor. However, thi^
proves to be a hit and miss procedure,
and there seems to be no means of ade-
quate control. L se of the previously
mentioned AQL tables is without a
doubt the most accurate and consistent
method of determining exactly what the
process is lioing.
Reliability
A iKvv phase of qualitv control has
been added to industry in the past few
vears—that of reliahility. Reliabilitv' ha>
followed the increase in automate.l prod-
ucts along with their corresponding com-
plexities. Reliabilitv is tl'.e probability
that a particular product will functiiiii
properly.
The factors of reliabilitv are per-
formance, time, and environment. In
short, will it work over a given length
of time in a particular environment?
Reliabilitv is not a one stop check made
on each item before it leaves the plant,
but rather it involves many perform-
ance hours under environmental condi-
tions. It mav mean a careful analysis
of all failures that are found in testing,
as well as ;ill those that are reported
from the field. To insure reliabilitv' con-
stant checks must be made by the ipial-
ity control department. .Manv customers
insist upon elaborate reliabilitv data be-
fore they accept a product.
This, then, is quality engineering.
Kvery engineer must be fully aware of
it. Although in college it is easy to
neglect the economic aspect of engineer-
ing, the fact remains that a practicing
engineer must realistically face qualitv
.md cost problems. The sooner a gradu-
ate becomes aware of these factors, the
sooner his prestige and the company's
profits will begin to grow.
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Engineers
In Choosing a Career,
Consider these
Advantages—
LoCdtion: Fisher is basically an "Engineering"
company with 1,500 employees located in a
pleasant midwest community of 22,000.
It's less than 10 minutes to the Fisher plant
from any home in Marshalltown.
Type of work: You'll become a member of
an engineering team that has produced some
of the outstanding developments in the field
of automatic pressure and liquid level controls.
Growth: Fisher's products are key elements
in automation which assures the company's
growth because of the rapid expansion of
automation in virtually every industry.
Advancement: Your opportunity is
unlimited. It is company policy to promote
from within; and most Fisher department
heads are engineers.
w^tf;-:.;^;;^^.^—^
>^^^*^---
r^^-ssj^ses; m
If you want to begin your engineering career
with one of the nation's foremost research and
development departments in the control of
fluids, consult your placement office or write
' directly to Mr. Cecil Johnson, Chief Engineer,
Fisher Governor Company, Marshalltown, la.
If it flows through pipe
anywhere in the world
chances are it's controlled by... flSHEH
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A short talk
about a lifetime career
"Here in the research department of American
Oil you're given an opportunity to work in many
phases of petroleum engineering. As a design-
economics engineer, I'm investigating the incen-
tives for proposed new technical ventures. These
projects provide a good background for greater
research department responsibilities and /or for
opportunities in marketing, production, or
general management."
Jim Bryce has a lot going for him: a Bachelor
of Chemical Engineering degree from Cornell, an
excellent start on his Masters degree in Business
Administration in Finance at Northwestern, and
a solid career opportunity at American Oil. Right
now, Jim's MBA work at Northwestern is being
paid for (75<f( ) by American Oil on their Ad\-anced
Education Plan.
Scores of ambitious and talented young men
like Jim Bryce have been attracted to American
Oil because of the wide range of research oppor-
tunities offered. American Oil is particularly
interested in : Chemists—analjtical, electrochemical,
inorganic, physical, polymer, organic, and agri-
cultural: Engineers — chemical, mechanical,
metallurgical, and plastics; Masters in Business
Administration with an engineering (preferably
chemical) or science background; Mathemati-
cians; Physicists.
For further information about a challenging
career for you in the Research and Development
Department of American Oil Company, write
to: D. G. Schroeter, American Oil Company,
P. O. Box 431, Whiting, Indiana.
IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS
LUBRICANTS AND PETROCHEMICALS. AMERICAN OIL AND ITS
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:
New and unusual polymers and plastics • Organic ions under electron
impact • Radiationinduced reactions • Physiochemlcal nature of
catalysts • Fuel cells • Novel separations by gas chromatography •
Application of computers to complex technical problems • Synthesis
and potential applications for aromatic acids • Combustion phenomena
• Solid propellants for use with missiles • Design and economics:
new uses for present products, new products, new processes • Cor-
rosion mechanisms • Development of new types of surface coatings.
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
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REQUIREMENTS CHANCE
IN ENGINEERING
by Edward C. Wahl, GE '63
Are high school students prepared for a coUeqe engineering curriculuinf 7/ not. hoiv
can this deficit he inetf Here is a factual study of the present conditions, requirements,
and alternatives facing the high schools and engineering colleges.
Begiiininu; in the fall semester of
1963, all new freshmen who wish to
enroll in the College of Engineering at
the I niversity of Illinois nmst be pre-
pared to meet a new, higher standard.
The decision to change the entrance re-
quirements was not made casually, nor
were the actual changes made arbitrarily.
"In 1959, two forms of pressure were
being applied to the College of Engi-
neering, causing it to re-examine its en-
trance requirements—a strong recom-
mendation by the Engineering Council
for Professional Development to change
the curriculum and the increasing quan-
tity of scientific knowledge that had to
be taught," says Assistant Dean David
R. Opperman.
The Engineering Council for Profes-
sional Development is a nationally
known and highly respected organiza-
tion. Once every five years a team of
council representatives visits every engi-
neering campus in the nation and con-
ducts a thorough study of the engineer-
ing curriculums of each college. If the
curriculum of a college is found to be
satistactorv, it is accredited bv the Coun-
cil.
"When the accrediting team was at
the University of Illinois last," says
Dean Opperman, "the representatives
offered several suggestions to improve
our curriculum. They said they would
like our graduates to have a better back-
ground in the fields of social studies and
liberal arts and recommended that we
change om' program in such a way as
to incorporate these suggestions.
"Rut immediately we ran into a prob-
lem because we always have an increas-
ing quantity of scientific knowledge that
should be taught. A current estimate
concerning total scientific knov.ledge
states that the quantity of scientific
knowledge almost doubles every ten
years. As a result, since college has tra-
ditionally been a fovn'-year program, an
ever increasing amount of scientific
knowledge must be pushed down to the
high school course le\el to enable the
college level courses to inckide the new-
er scientific material."
C)ni: of the solutions to the problem
seemed to be to require all incoming
freshmen to have taken a certain num-
ber of social science and liberal arts
courses while still in high school. In
1959, Dean Opperman was made the
chairman of a special sub-committee
Vv'hich was given the responsibility of
considering. ". . . the desirability of re-
quiring some or all of the following as
entrance requirements for the College
of Engineering: four units of English,
four units of mathematics, two units of
foreign language, one unit of chemistry,
one unit of physics and one unit of U. S.
History."
Figure 1 shows the present require-
ments for the fall of 1962 and also the
new requirements for the fall of 1963.
Although the new requirements repre-
sent a significant change from the o'd
ones, they have only been brought up
to a le\'el that is equal to that of many
other nationally known engineering
schools. For the past several years the
L ni\ersity of Illinois has been much
more lenient in its entrance require-
ments than schools such as Purdue, Rice,
Notre Dame, Ohio State, Illinois Insti-
tute of Technology, and California
Tech. In addition, all high school grad-
uates must take the College Entrance
E.xamination Board tests before they are
even considered for admission by many
of these schools.
In conducting its study of the pro-
posed changes, the subcommittee decided
that it would study the changing trends
in the overall credits presented hi; higli
school classes over a four year period.
The cl.TSses that were selected for study
were the high school classes that entered
the University in the fall of 1954 and
the fall of 195,S. Data for these studies
came from the Office of Admissions and
Records of the I 'niversity.
The data was taken from the high
school transcript of each student and
punched onto an IBM card to facilitate
its handling. There were 694 freshmen
in 1954 and 872 in 1958 that entered
the College of Engineering. Also, in the
case of the class of 1958, a survey was
made of each of the high schools in the
state of Illinois and also of a few se-
lected out-of-state high schools to de-
termine what percentage of the high
schools offer their students sufficient
courses of stud\' to enable them to meet
the proposed entrance requirements.
Figure 3 represents the results of a
comparison of the classes of 1954 and
1958 with respect to the presentation of
required and recommended subjects.
Examination of Figure 3 reveals an
increasing trend in percentage of high
school graduates presenting recommend-
ed subjects over the four year period in
almost e\ery category. The onl\- de-
creasing trend o\er the four year period
was in the category of social studies. Al-
though only three units of English are
required to satisfy the University's ad-
mission requirements, more than four
out of every five new freshmen presented
the recommended four imits of English.
Also, almost all new freshmen presented
two units of any science.
From the survey of the course offer-
ings of the various high schools in the
state of Illinois at the end of the 1958
academic year, the sub-committee no-
ticed that in all of the specific academic
subjects studied that almost all of the
students entering he College of Engi-
neering in he fall of 1958 could have
presented the courses requii-ed for ad-
mission.
Figure 2 shows the capabilities of the
Illinois and certain out-of-state high
schools for preparing their students in
the specific academic subjects studied by
the sub-committee.
A strict examination of the data in
Figure 2 leads to the conclusion that
the preparation of students in high
school rrigonometrx' is the most limited,
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although this is not a critical factor with
respect to admission. It is the poh'cy of
the College of Engineering to require
any student who has not had high school
trigonometry to take the course during
his first semester in college. At the pres-
ent time, a high school student who
enters the L Diversity with two units of
a foreign language is recognized by the
College as having taken the language as
an academic elective. Although the num-
ber of students who present foreign lan-
guage is relati\ely low, the examination
of the course offerings of the high schools
from which the students came reveals
that only ten of the students who en-
tered in the fall of 1958 could not ha\e
presented the proposed two units of for-
eign language.
In the case of physics and chemistry,
a detailed study of the data showed that
only one student out of the 872 who en-
tered in the fall of 1958 could not have
presented either physics or chemistry.
The sub-committee felt that virtually
all prospecti\e students could be expect-
ed to pro\ide the required courses in
physics and chemistry, were they to be
specified as such, and that such a re-
quirement would not be unduly restric-
tive.
Attraction of the students who are in
the higher percentile groups of their
graduating class is one of the main ob-
jectives of the L niversity. With this ob-
jective in mind, the sub-committee
studied the classes of 1954 and 1958 ac-
cording to percentile groupings to de-
termine if a trend exists among the high
school students in the higher percentile
groups to take certain academic subjects
over others. Figure 4 shows the results
of this study.
The data in Figure 4 indicates clear-
ly that there is no distinct trend among
high school students who are in the
upper percentile groups in their class to-
ward taking a particidar sequence of
Sii/>jtil Rtquircd Vnits RitointiH tided I'nits
English
.Algebra
Plane (leometry
Trigonometry
Solid (jeometry
-Advanced Math
Science
Social Studies
Language
-Additional Language
Totals
1962
Fall 1054 Fall 1958
Class Size 694 Class Size 872
S/iifLn/s Prcuntiny iit Least Xuiiihcr Per (Jiiit Xiaii/icr Per Cent
Three units of English
Four units of English
Two units of Algebra
One semester { '/> unit) of Trigonometry
One semester { yi unit) of Solid Geometry
(7ne uint of Physics
One unit of Chemistry
Both one unit of Physics and
one unit of Chemistry
Two units of any science
Two units of language
Two uiu'ts of social studies
Two units of language and
two units of social studies and
two units of any science 270 3Q.Cl'"c 400 45.8%
Figure 3: Comparison of students entering in fall of 1954 and fall of 1958 with regard to presentation of recom-
mended subjects. (Data courtesy of the College of Engineering.)
//. y. Raiihtl Groups Per Cent of Croup Prcsentini/ (jredit of nt Least:
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FROM THE OCEAN'S DEPTHS... TO OUTER SPACE
striking examples of Bendix research facilities are the
huge sonar tank in California and the space chamber in
Michigan, among the most completely equipped in the
free world. These facilities, designed and financed by
Bendix, characterize our continuing advanced product
research and development efforts.
College graduates will find a variety of technical chal-
lenges. Bendix participates in almost every phase of the
space, missile, aviation, electronics, automotive, oceanics
and automation fields. We employ top-notch engineers,
physicists, and mathematicians at all degree levels.
Bendix operates 32 divisions and subsidiaries in the
United States, and 12 subsidiaries and affiliates in
Canada and overseas. Our 1950 sales volume was $210
million. Last year it was over $750 million.
Look over the materials we have in your school's place-
ment office. Talk to our representative when he's on
campus. Meanwhile, if you'd like to have your own copy
of our booklet "Build Your Career to Suit Your Talents,'
write to Dr. A. C. Canfield, Director of University and
Scientific Relations, The Bendix Corporation, Fisher Build-
ing, Detroit 2, Michigan. An equal opportunity employer.
THERE ARE BENDIX DIVISIONS IN: CALIFORNIA. MISSOURI, IOWA, OHIO, INDIANA, MICHIGAN, PENNSYLVANIA. NEW YORK, NEW JERSEY, MARYLAND.
WHERE IDEAS
UNLOCK Bf'^
THE FUTURE
C II P-O'R « T I N
FISH£R BUILDING. DETROIT 2. MICH.
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The Promising Shape of Aluminum's Future
. . . an important chapter in National's growth
Aluminum is the nation's fastest growing metal. From
1950 through 1961, primary production has grown from
719,000 to 1,904,000 tons and shipments of aluminum
mill products have increased from 857,000 to 1,672,000
tons. To help meet America's aluminum needs, Bridge-
port Brass Company, National's metals division, is ex-
panding its aluminum facilities and has become a fast
growing supplier to industrial and home products markets.
Bridgeport entered the aluminum field in 1954 and to-
day operates two modern plants with extensive facilities.
The division makes aluminum sheet, rod and forgings as
well as defense products and components for aluminum
awnings, blinds and siding at a plant at Riverside,
California. The Warren, Ohio plant produces aluminum
coiled and flat sheet. Capacity in both locations was in-
creased in 1961. This year, Bridgeport will be one step
closer to aluminum integration upon completion of a new
hot rolling mill at Oswego, New York— a joint venture
with three other companies.
These facihties, added to almost 100 years experience
in metals, enable Bridgeport to provide aluminum going
into products as varied as appliances and cars, electrical
parts and machinery. For the country's defense, the divi-
sion turns out weapons such as the "Sidewinder" and
"Zuni" missiles. And in building products, one of the
fastest growing aluminum fields, Bridgeport markets
Flexalum " Awnings and Blinds, and recently introduced
a major new product, Flexalum Siding.
Aluminum is the important "A" in Bridgeport's "A" to
"Z" hne ranging through brass and copper and stainless
steel to such space-age metals as titanium, uranium and
zirconium.
A Career at National . . . National is moving ahead in
chemicals, plastics and metals, producing materials for
defense and growing peace-time markets. Chemists, engi-
neers and metallurgists seeking an unlimited future are
invited to contact our Professional Employment Mgr.,
99 Park Ave., N. Y. C.
NATIONAL DISTILLERS and
CHEMICAL CORPORATION
Divisions: NATIONAL DISTILLERS PRODUCTS CO.
BRIDGEPORT BRASS CO.
77)6 Company witli tlie Five Industry Future
Liquors - Chemicals - Plastics Fertilizers - Metals
U. S. INDUSTRIAL CHEMICALS CO.
FEDERAL CHEMICAL CO.
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Small car economy ^vith big car performance
Breakaway acceleration from to 60 mph in just a fraction
over 8 seconds. That is the unheard of big car performance
achieved with small car economy by a popular 1962 auto-
mobile turbocharfied by Garrett-AiResearch.
The (iarrett turbocharger is the first controlled for opti-
mum performance at all driving speeds. No matter how fast
or slow you may be traveling, sudden acceleration and extra
pulling power are there instantly and smoothly when you
need them — on any grade at any altitude.
How is it possible? The Garrett turbocharger, driven
entirely by the engine's waste exhaust gases, sucks in larger
amounts of outside air and forces maximum fuel-air
charges into the cylinders. This means better combustion,
more power.
Other areas of concentration at Garretl include: space
life support systems, solar and nuclear power systems,
electronic systems, air conditioning and prcssuri/alion
systems, computer systems and small gas turbines for both
military ami induslrial uses.
For iiirlher information about a career with The Ciarrett
Corporation, write to Mr. C. D. Bradley in Los Angeles.
Garrett is an equal opportunity employer.
THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9,
California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer-
ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial
• Garrett Manufacturing Limited • Garrett International S. A. • Garrett (Japan) Limited
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Safer Driving Through
Mathematics
Perhaps \()u ili)ii't know how fast or
slow you'll drive the next time you go
on a trip — but we do, at least with a
high probability. The speed motorists as-
sume is an important question to the
traffic engineer, and also a complex one;
the answer depends not only on external
factors such as traffic, road conditions,
etc., but is further complicated by the
behavior of the driver. Thus the theor\'
of traffic flow depends on the applica-
tion of knowledge from both the physi-
cal and the behavioral sciences. A re-
cent study in the University of Illinois
Department of Civil Engineering offers
some answers.
This investigation, conducted by Dr.
J. C. Oppenlander of the Traffic Engi-
neering Section, involved the develop-
ment of a mathematical method for pre-
dicting vehicle speeds on existing or pro-
posed streets and highways. Forty-nine
variables that represent travel condi-
tions were measured in a series of ob-
servations of traffic on two-lane Illinois
highways.
Factor analysis performed on a digital
computer indicated that 68 per cent of
speed variations are accounted for by
five external factors ; horizontal resist-
ance (curves, no-passing zones, etc.) ;
long-distance travel (driver residence,
type of vehicle, etc. ) ; marginal friction
( roadside development, intersecting traf-
fic, etc.); vertical resistance (grades,
sight distance, etc. ) ; and obsolete pave-
ment ( lane width, lack of pavement
markings, etc.).
The results of this work permitted
the determination of a more practical
equation in terms of out-of-state cars,
combination trucks, degree of curve,
gradient, minimum sight distance, lane
width, number of roadside establish-
ments, and total traffic volume. This ex-
pression explained approximately 62 per
cent of the variation in observed speeds.
While external factors account for a
large percentage of speed variations, an
additional 23 per cent may be attributed
to the driving inconsistencies of the in-
dividual motorist. Coupling this data
with the external factors offers a reason-
ably complete answer to why people se-
lect the speeds at which they drive. Such
information helps the traffic engineer to
evaluate the desirability of proposed
highway improvements, to calculate the
traffic conditions of planned highway fa-
cilities, and to establish reasonable speed
regulations for different localities. The
mathematical method has real value be-
cause it gives the traffic engineer a new
tool to accomplish his purpose, which is
to help man get from where he is to
where he wants to be—comfortably,
quickly, and safely.
—Enyiiucting Oiitloiik
NEWS
and AT
VIEWS
The Final Step
Research has no value until it is com-
municated. The Universit\^ of Illinois
College of Engineering has communi-
cated research results through its Bid-
letin series for more than 50 years. This
has resulted in a world-wide net of
communications with other researchers
and with people in industry, but the
system has not always allowed the quick
dissemination of interim research re-
sults of immediate value to other engi-
neers. A new series to give greater flexi-
bility and shorter lead times will soon
be starteii by the Engineering Publica-
tions Office. The series will be called
Technical Reports.
The Technical Report series will pre-
sent research resLilts from the College
of Engineering, just as the Hulletin
series now does. The Rulletia series will
be reserved for monographic treatments
of final results from major research ef-
forts. For example, some bulletins in the
past have presented results, summaries,
and evaluations of research programs ex-
tending over ten or more years. The
Technical Report series, on the other
hand, will carry material such as inter-
im results of phases of larger research
efforts, and other research results not of
sufficient scope and length to justify
bulletin treatment. By adding this new
series the Engineering Publications Of-
fice will have a broader, better balanced
program for publishing research results
from all departments of the College of
Engineering.
Editorial and review standards will
remain the same as for bulletins, but
printing will he done by offset printing
methods. The advantages of this ap-
proach will be lower costs and shorter
production times. In rapidly developing
research fields, time can be extremely
important in making research results
a\ailable to other engineers.
The first in this new series will be
published late this spring, according to
present plans. Publications in this series
will be announced in Eriyinccring Out-
look as they become available.
—Enyiiwerint/ Outlook
Facility for Basic Research
On Materials
Sonieda\ engineers will be able to de-
cide what material the\' need for a job
and have it made to order. This ability
to make special materials for specific jobs
is one of the goals of today's materials
research. Such research at the Univer-
sity of Illinois will receive a big boost
with the completion of the recentl\' an-
nounced Materials Research Labora-
tory.
Funds for constructing and equipping
the five-million dollar building will be
provided by two federal agencies, the
Advanced Research Projects Agency of
the Department of Defense and the
Atonu'c Energy Commission, and by the
Unixersity of Illinois. The Laboratory
will conduct interdisciplinary research
in the materials sciences under the di-
rection of a steering committee repre-
senting the five departments participat-
ing in the establishment of the Labora-
tory: Ceramic Engineering; Chemistry
and Chemical Engineering; Electrical
Engineering; Mining, Metallurgy, and
Petroleiun Engineering; and Physics.
This steering committee is under the
chairmanship of Dr. F. Seitz, Head of
the University of Illinois Physics De-
partment.
According to R. J. Martin, Director
of the Engineering Experiment Station,
the new Laboratory will approximately
double the University's capability for re-
search on basic properties of materials
and its capacity to provide graduate edu-
cation to scientists and engineers in this
area of study. "It is certainly a recogni-
tion," he said, "of the University's past
achievements in materials research, and
it will help overcome the lack of labora-
tory space available for this work that
we have encountered in the last several
years. The five departments that will be
involved have distinguished themselves
in materials research, and this new fa-
cility will enable them to work together
on problems in a way that is impossible
at present."
—Enyinccriny Outlook
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Prof. Johnstone Honored for
Air Pollution Research
ror k'aili'iship in resfarch on air
New Accelerator Proposed
Midwestern Universities Research As-
sociation (MURA), of which the U. of
I. is a member, has announced it has
submitted a proposal to the Atomic Ln-
erg\- Commission for a new 10 BK\
high intensity particle accelerator. These
accelerators are designed to increase the
energy of atomic particles and cause
them to disintegrate through collisions
with other particles, in a target. Careful
study of these smaller particles enables
the .scientist to further understand the
basic parts of the atom, its construction,
and its ability to stay intact.
Similar studies 30 years ago resulted
in the recent development of atomic
power plants which are used to power
submarines, ships, and electric genera-
tors. Scientists and engineers are utiliz-
ing the results of more recent studies
to improve the processing and steriliza-
tion of food and medicine.
The proposed accelerator utilizes a
new principle known as Fixed Held
Alternating Gradient ( FFAG ) focus-
ing. FFAG uses a series of direct cur-
rent magnets to guide the particles in
their circular path around a vacuum
tank in the accelerator. As the particles'
speed of rotation increases, it is neces-
sary to increase the strength of the force
(magnetic field) which keeps them on
the track. This is the "alternating gradi-
ent" aspect of FFAG. Most other ac-
celerators use a pulsed magnet to attain
these guide forces.
The proposed accelerator will have a
beam of protons calculated to be 2,000
times greater than that obtained by the
new BE\' accelerators at Brookhaven
National Laboratory on Long Island,
and at CERX. Switzerland, which are
two of the world's largest accelerators
currently in use. A beam of this intensity
(which is a measure of the number of
particles being accelerated) will allow
the scientists to produce and study more
events (collisions of particles with a tar-
get or with each other ) than is possible
with existing machines. This has the ef-
fect of reducing the time necessary to
carry out a specific research task because
the scientist can stud> and analyze more
events in less time than was pre\ iously
possible.
The new accelerator proposal repre-
sents the result of six years of research
carried out b\- the staff of MURA. Dur-
ing this time, three smaller accelerators
were constructed to prove the feasibility
of certain new principles and techniques.
This work has recei\ed primary support
from the Atomic Energy Commi.ssion,
with additional support from the .Na-
tional Science Foundation ami the Office
of Naval Research.
.MURA consists of 1^ Midwestern
universities, representing nine states, or-
ganized to carry out research. The pri-
mary purpose for the foundation of
MURA was to institute a program
which would provide high energy physics
research facilities in the Midwest. This
was necessary to retain high caliber
physicists in the Midwestern universi-
ties. MURA's Member Universities are
Iowa. Iowa State, Ohio State, Minne-
sota, Illinois. Indiana, .Notre Dame,
Purdue, Washington, Michigan State,
Michigan, Northwestern, Kansas, Wis-
consin, and the L niversity of Chicago.
U. of I. Second in Engineering
Doctorate Degrees
During the last ten years the Univer-
sity of Illinois has more than doubled
the number of doctorate degrees granted
in engineering to rank second in the na-
tion, according to data collected as pre-
liminary to a study by Prof. Ralph
Morgen, Dean of Graduate Studies,
Stevens Institute of Technology.
Comparing the latest nationwide fig-
ures of 1%0-61, and of 1950-31, Prof.
Morgen found that Illinois increased
doctorates in engineering from 30 to 79.
During the same period Massachusetts
Institute of Technology, first in doctor-
ates, increased from 83 to 97, while
Michigan was third with 43 and Pur-
due was fourth with 41.
pol-
lution. Prof. H. Eraser Johnstone, Uni-
versity of Illinois chemical engineer who
died early in January, was honored at a
three-day Memorial Symposium in At-
lantic City, N. J. Forty papers on smog,
fumes, fog prevention, and closely re-
lated topics were presented during the
September 12-14 symposium.
Prof. Johnstone came to Illinois in
1928 and for many \ears headed the di-
vision of chemical engineering. His last
research was reported in the symposi-
um b\' Kay Kingsley of Ottawa, Cana-
da, who worked with the Illinois .scien-
tist.
Through some 35 years. Prof. John-
stone was one of the leading authorities
in this work. He made field and labora-
tory studies of air pollution sources, ef-
fects, and prevention, and was called
on for many national conferences and
projects. For many years he was the
scientific advisor in Los Angeles Coun-
ty. California.
In 1951 he became chairman of the
new American Chemical Society com-
mittee on air pollution, which included
members from industry, universities, and
research institutes. He was known also
for his work on aerosols and fumes, and
for wartime development of devices for
dispersing smoke, gases, and insecticides.
—Enyinecrinij Outlook
Prof. Bardeen Receives
Award
Prof. John Bardeen, University of
Illinois physicist who in 1956 received
the Nobel Prize as co-inventor of the
transistor, accepted on Sept. L5, the
3rd Friatz London Award for distin-
guished research in low-temperature
ph\sics. Presentation was at the 8th In-
ternational Conference on Ix)w Tem-
perature Physics, meeting at the Uni-
versity of London.
Prof. Bardeen was honored for de-
velopment of the first successful micro-
scopic theory of superconductivity, which
is the loss of all electrical resistance by
some metals at e.xtremely low tempera-
tures. The Bardeen-Cooper-Schrieffer
theor\' of superconductivity, published in
1957, has played an outstanding role in
clarifying one of the principal problems
in solid state physics.
The award, established in 1957, is
presented every two years. It honors
P'ritz London, first scientist to clarify
the nature of superconductivity.
—Engineering Outlook
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Tecbnocutie
Cute Kop/pxi
AO-Ht
Goli4^>ma44A.
Marjorie Watson
1
To start off this year's feature with a
bang, TECHNOGRAPH takes pleasure in
featuring 5 feet, 4 inches of stunning loveli-
ness: Miss Marjorie Watson of Columbus,
Ohio, who is currently residing at Kappa
Kappa Gamma sorority. Marjorie is a true
outdoor girl, and has just returned from
on exciting summer at Camp Sequoya, Vir-
ginia, where she had plenty of opportunity
for swimming, water skiing, tennis, golf
and hiking.
As you can see by these pictures, Mar-
jorie is quite a knockout, a shapely bundle
of well-packaged pulchritude. Incidentally,
she has quite an independent and extro-
verted personality. And-she even likes
engineers.
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Learning never stops for engineers at Western Electric
There's no place at Western Electric for engineers who feel
that college diplomas signify the end of their education.
However, if a man can meet our quality standards and feels
tliat he is really just beginning to learn . . . and if he is
ready to launch his career where learning is an important
part of the job and where graduate-le\el training on and ofi
tlie job is encouraged — we want and need him.
At Western Electric, in addition to the normal leaming-
while-doing, engineers are encouraged to move ahead in
their fields by several types of educational programs.
Western maintains its own full-time graduate engineering
training program, seven fomial management courses, and a
tuition refund plan for out-of-hours college study.
This learning atmosphere is just one reason why a career
at Western Electric is so stimulating. Of equal importance,
however, is the nature of the work we do. Our new engi-
neers are taking part in projects that implement the whole
art of modern telephony from high-speed sound transmission
and solar cells, to electronic telephone offices and computer-
tontrolled production techniques.
Should you join us now, you will be coming to Western
Electric at one of the best times in the company's histor\'.
In the management area alone, several thousand super\isory
jobs are expected to open up to W.E. people within the nc.\t
10 years. And our work of building communications equip-
ment and systems becomes increasingly challenging and
important as the commimications needs of our nation and
tlie world continue to increase.
Challenging opportunities exist now at Western Electric for electrical,
mechanical, industrial, end chemical engineers, as well as physical
science, liberal arts, and business majors. All qualified appliconts will
receive careful consideration for employment without regard to race,
creed, color or national origin. For more information about Western
Electric, write College Relations, Western Electric Company, Room 6205,
222 Broadway, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representatives visit your
campus.
We^m^Sjectric^
MANUFACTU8ING AND SUPPLY ' UNIT OF THE BEU SYSTEM
Principal manufacturing locations at Cfiicago, III.: Kearny. N. J.: Baltimore. Md.: Indianapolis. Ind.; Allentown and Laureldale. Pa.: Winston-Salem. N. C; Buffalo, N. Y.: North Andover.
Mass.: Omaha. Neb.: Kansas City. Mo: Columbus, Ohio: Oklahoma City. Okla. Engineering Research Center. Princeton, N. J. Teletype Corporation, Skokie, III., and
Little Rock, Ark. Also Western Electric distribution centers in 33 cities and Installation headquarters in 16 cities. General headijuarters: 195 Broadway, New York 7, N. Y.
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ENGINEERS &
PHYSICISTS
Campus interviews at University of Illinois will be conducted on November 15, to select qualified
engineers and physicists to take part in the development of Stanford University's new two-mile
linear electron accelerator.
The accelerator, being built under a $ 1 14,000,000 contract with the Atomic Energy Commission, is
designed to produce an electron beam of 10-20 Bev (billion electron volts), which can be increased
to 40 Bev should it later prove desirable. Planned for completion in six years, the Stanford Linear
Accelerator Center will then take its place among the principal international centers of particle physics
research.
The Center presents an outstanding opportunity to work in highly stimulating intellectual atmos-
phere. It is situated on the 9,000 acre Stanford University campus on the beautiful San Francisco
Peninsula. Engineers and Physicists working toward advanced degrees in the following fields are
especially needed at this time: electron beam optics klystron tube development
MICROWAVE ENGINEERING MACHINE DESIGN.
To arrange for an interview on the above date, please contact your University (or Engineering)
Placement Office. If this is inconvenient, write Mr. G. F. Renner, Employment Manager, Stanford
Linear Accelerator Center, Stanford University, Stanford, California. An equal opportunity employer.
STANFORD LINEAR ACCELERATOR CENTER
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How to get the
most out of a
job interview:
Every company that interviews col-
lege students is interested in hiring
students with high potential. But
matching the right man vdth the right
company is a complex assignment.
How can you know which company
you should join? You can't know for
sure, but you can get a reasonably
accurate indication if you make the
most of your campus interview. Be-
low are a few suggestions to assist you
in making such an interview with
Koppers more worthwhile and produc-
tive for you.
S Before the interview, stop inyour Placement Office and re-
view in some detail the literature
explaining Koppers diversified line
of products and services. Become
familiar with Koppers eight operat-
ing divisions and the particular con-
tribution each makes to industry.
@Try to determine as specifically
as you can the type of work
that seems to interest you most.
Then question the interviewer as to
how that type of work fits into
Koppers many activities. If, like
many graduates, you find that your
interests cover many areas of work,
tell the interviewer. You'll find that
he will understand your problem
and may be of help in deciding on
the kind of "Koppers opportunity"
for which you would be best suited.
Be prepared to outline your
accomplishments. He will be in-
terested in your extra-curricular ac-
tivities as well as your scholastic
achievement. Point out any part-
time or summer experience which
you may have had. If you can effec-
tively communicate to the inter-
viewer your background and inter-
ests, both you and he will be better
able to decide whether or not this
is the right opportunity for you.
B Review with the interviewerKoppers on-the-job training
program. This program is designed
to allow you to make an immediate
and recognizable contribution. You
go to work—you don't return to the
classroom for training. You will be
working on projects that will permit
you to apply the knowledge you have
gained through your college training,
while at the same time you will be
furthering your knowledge and un-
derstanding of your field.
Ask the interviewer about job
location, military policy, educa-
tional assistance policy, and any
other questions which you may have
about the Company. He will be
happy to provide any information he
can to assist you in getting the most
from your Koppers interview.
If the possibility of a career with Koppers interests you, contact your Placement Office
and arrange to see the Koppers representative on his next visit to your campus.
KOPPERS
Pittsburgh, Pennsylvania
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Fiction . . .
To Tell The Truth
by Larry Balden, EE '64
"Four more aherui of nic," Albert
thought. "Just four more to step up and
bravely swallow their pill arid then go
into a booth to spill out their silly little
minds to the Memory."
Albert had always wondered what life
had been like before all this. "It must
have been great not having to celebrate
your birthday by making a present of
your mind to the Memory," he thought
bitterly. "That stuff about catching
spies couldn't have been the real reason
for going so far. I'd like to get my hands
on the guy who dreamed up the idea of
connecting all the computers in the
country together and the guy who dis-
covered the Pill so I could beat their
heads together."
The benefits of the Memory were
well publicized, and Albert knew them
as well as anyone else. Tests were used
to find out when a child became capable
of a genuine lie. Most children had their
first interview at between four and six
years, and from that time on the Mem-
ory knew their opinions, abilities, and
desires. "They say it is so we will have
the wnik best suited to us," thought Al-
bert. "Well, my job doesn't suit me.
I can't stand it any longer. I'm not
going to take my pill."
The person ahead of him had just
gone into an interviewing booth, and he
moved up. At that moment, his last
year's pill wore off ; and he stood hesi-
tating, enjoying the feeling of deceit
which washed over him. He handed his
identification card to the serologist, who
inserted it in a slot on her console for
the encoded dosage to be read, pushed
the proper buttons, and gave the pill
which came out to Albert. He moved
calmly over to the water fountain,
checking with his tongue to be sure the
waterproof plastic capsule was in place.
All the girl at the console saw was
that when Albert tried to wash his pill
down, he had trouble swallowing and
started to cough \iolently. She tried to
help by patting him on he back and was
quite unaware that he had slipped the
pill into the cuff of her sleeve. He
thought of the weeks of solitary prac-
tice that had gone into the perfection
of the trick of concealing the pill ni
the container and then coughing it out
into his hand. "That went well enough,
but the worst is yet to come. I've got
to make the Memory believe I've taken
my pill. That means telling the truth
for just a little while longer."
He stepped into a vacant booth, sat
down, took a deep breath, and put on
the headset. A pleasant voice said, "Wel-
come. Please insert your information-
identification card in the slot in front
of 5'ou, and tell me your name, age, and
occupation.
"
Albert's hand shook so much that he
missed the slot the first time. "Well,
here goes," he though as he replied,
"Albert Jamison, twenty-nine, statisti-
cian, junior level."
"Are you now or have you ever been
affiliated with any organization whose
aim was to overthrow the government?"
"I have not." And on it went; rapid-
fire questions which Albert answered
truthfully because that was the quickest
way. Finally, the questions he had been
expecting came. "Have all your answers
been the truth?"
"They have."
"Could you, if vou wished, tell a
lie?"
Albert tried to answer with the right
amount of conviction. "No, I couldn't,"
he said and waited.
"That is all. You may go in peace."
Albert took his headset off with re-
lief, thinking exultantly, "I did it! It
believed me!" He stood up unsteadily;
and, struggling to keep his expression
and walk natural, left the booth and
moved over to the verification desk for
the tatoo proving he had been inter-
viewed. He decided to use the pretty
nurse in an experiment.
(jlanciiig at her name tag, he said,
"So you're Miss Forsterl I was told
you needed an evening out on the town.
The Memory seems to think we have
much in common. I'm to pick you up
at some convenient time. Do you get
off work at five?"
The nurse looked a bit surprised but
said, "I had a tentative engagement;
but if the Meiiior\' says I should go nut
with \ou, I suppose \ou can call at
seven. It's Building C here at the Cen-
ter."
Albert smiled. "See you then," he
said and left the Center. "Not a sha-
dow of unbelief," he thought, "this is
going to do wonders for my love life."
As he walked home. Albert thought of
all the things he could do, especially to
C^ld (iriniy. "I must be careful though.
If I do anything too radical, the C.I.A.
will be on me with one of their spot
checks and an injection."
Albert mused all the way home over
his situation. He was in the position of
a man who had succeeded in stealing a
million dollars only to find that all but
a hundred of it was in marked bills.
"At least," he thought, "I'll have some
fun and, if I get nothing else, I'll get
out of thaf lousy statistician's job."
Understandably, Albert didn't sleep
well at all that night. His dreams were
a confused mixture of beautiful women
completely in his power. Old Grimy,
and the C.I.A. He woke up with what,
if not genuine, was the next best thing
to a fine old hairy-tongued hangover.
His needle shower and depilatory re-
\ived him somewhat ; and after two cups
of \ery strong coffee, he felt more the
He was late to work ; and when he
arrived, he found his boss waiting irate-
ly. "You, Mister Jamison, are late. I
will tolerate an explanation, though the
roadmaps on your eyeballs probably are
explanation enough." His humor was in
rare form.
"Good morning, C)l— , er, Mr.
(Jrimes. As a matter of fact, Jason, I
did celebrate a bit last night." Albert
was enjoying himself now. "With good
reason, I might add. At my interview,
they told me I was to be entered in
executive training school. You're sup-
posed to tell me who to see about it."
"Is that so? Well, it just proves how
amazing the Memory is. It must have
found more talent in you than I've been
able to. Calahan on the tenth floor is
head of that. The quicker you get up
there, the quicker I'll be able to start
forgetting vour miserable face."
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"I am also supposed to get the rest
of the day off." Albert said, getting
one last jab.
"Take the rest ot the year tor all I
care; just get out of niy sight!
"
With a speed noticeable only by the
near-zero elapsed time, the elevator rose
to the tenth floor. As he stepped through
the door. Albert thought. "Yipe! I must
have skipped soine floors. This looks like
heaven." The beauty of the secretary
behind the nearest desk only gave sub-
stance to the thought. Albert gazed
around while getting his courage back,
and finally waded through the thick car-
pet to her desk, '"rni here to see Mr.
Calahan about executive training school.
Mr. Grimes in Statistics said I should
S"e him." Unable to resist, he added,
"He also showed me a directive to the
effect that new trainees were to escort
the secretary of their choice for an eve-
ning of dinner and dancing, on your ex-
pense account of course. It is supposed
to accustom us to the executi\e wa\- of
life, I believe."
"Oh really? I hadn't heard about
this, but I suppose it will be all right.
However, we can take care of the de-
tails later. Right now, Mr. Calahan is
expecting you. Go right through that
large door if you please, Mr. Jamison."
"Expecting me," Albert thought, hor-
rified. "How? There wasn't time for
Grimes to call. How did she know my
name?" Albert nearly panicked before
h? reached the door. It opened by its?lf.
and Albert walked into the most sumpt-
uous office he had ever seen. Behind a
fantastically arrayed desk sat a man Al-
bert assumed was Mr. Calahan. In an
authoritative voice, he said, "Mr. Jami-
,son ! So good to see you. Won't \'0u sit
down." Albert sat. feeling trapped. The
man continued. "Now tell me. what
gave you the idea to fake taking your
pill yesterday?"
Albert slumped further in iiis chair.
He said weakly. "I thought something
was wrong when I came in here. \ ou
must have known all along. '
"Yes. we knew from the minute you
sat down in that booth, and the radio-
active trace element didn't show up on
the Geiger counter. Now. if you'll just
follow me. we have some plans for you."
I'll just bet you have," Albert
light helplessly. "An injection first
t.H-n a speedy trial." He stepped through
the door Mr. Calahan held for him into
another office which seemed only a little
less comfortably furnished than the first.
Mr. Calahan said, "Well, here we
are. This will be your office. I've needed
someone with your initiative as my as-
sistant for sometime. Your instructions
are on the tape in the desk, so you may
start immediately. Good luck."
Albert was silent; probably because
he had not yet thought to close his
routh.
Laminated Plastics
ANY WAY
You Want Them
We make laminated plastic sheets in thicknesses of
.005" to 8", and in a wide range of commercial and
government grades. Sizes 36" x 36", 36" x 48", 36" x 72"
and 24" x 96". Hitch-cured sheets in lengths up to
29 feet, and in widths up to 24" are also available.
Synthane is a prime source for metal-clad laminates
in all the popular grades and foil thicknesses, and new
G-IOR, a high hot peel strength copper-clad grade.
We make tubes in a very wide range of grades,
diameters, lengths and wall thicknesses— round or
irregular in section. Rods in equal variety.
We fabricate sheets, rods and tubes to your speci-
fications in the largest shop of its kind in U.S. We make
our own tools and dies.
We make molded-laminated and molded-macerated
parts. What do you need in laminates?
^—w—
^
CORPORATION OAKS, PENNA.
GLendale 2-221 1 TWX Valley Forge 735U
Synthane-Pacific 518 w. Garf.eid A-e.. Glendata 4. CaiiT, Twx GLOL 4417U
Synthane Corporation, 13 River Rd., Oaks, Pa.
Gentlemen:
Please send me your complete catalog of Synthane laminated
plastics.
Name.
Address-
City -Zone- -State-
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Is Olin right for you?
That
depends on
the future
you want.
Graduates in science, engi- We make the hydrazine
neering and business adminis- VOU W^anta derivatives that power Titan
tration will find an abundance rockets. And the explosive
of career opportunities at Olin. Our major bolts that separate rocket stages,
areas of activity are carried on through 7 Nydrazid;" our anti-tubercular drug, is
divisions: Chemicals, Metals, Organics, one of the major reasons TB deaths have
Packaging, Squibb, Winchester-Western, decreased 60% in the last eight years,
and International. Do you want to know jome of the tJiiyigs
You can start in any division, but your xoe're doing?
advancement is not necessarily confined to We're developing a high-speed cartridge
the fhvision you choose. (Olin is flexible.) that ^vill enable medicine to be injected
Olin has a substantial research budget, without the use of hypodermics.
And our research laboratories are among We're coating packaging film with anti
the most advanced in the field. We give you biotics to do away ^vith the tremendous
the resources and equipment that creative waste in food spoilage,
research and development demand. We're perfecting a process that will
Do you luant to know some of the thiyigs enable doctors to replace diseased bones.
Olin has done? These are just some of the things Olin
We developed a process for producing is doing. (Our research and development
any continuous tubing pattern into a homo- average: One new product every week.)
geneous sheet of aluminum or copper. It's Do you think Olin may be for you?
called Roll-Bond.® (Designers have a field If you call us, we'll do our best to help
day with this one.) you reach a decision.
For information on your career opportunities, the man to contact is M. H. Jacoby, College Relations Officeri
Olin Mathieson Chemical Corporation, 480 Park Avenue, New York 22, N. Y.
An equal opportunity employer.
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Technical tniiiting chiSMoom of AAF. .Sluntii lure i.\ Jiiiius It . .\/w\ . Ta linn ul
Director of AAF Air Filler Division. hImi ,\iilion<il Treasurer of ASHKAE,
Engineers who qualify to fill these chairs...
are on the road to filling responsible jobs
with a growing company in a growing industry
American Air Filter Company is one of the world's
pioneers in the field of "better air." Established in 1926, as a
manufacturer of air filtration equipment only, it has, through
a planned program of product development, attained the
unique position of being the one company in its industry
that can take the complete over-all approach to the customer's
air problems. In brief, this means supplying and coordinating
all the proper products to filter, cool, heat, clean (control
process dust), move, e.xhaust, humidify and dehumidify air.
"Better Air", while a big business today, is still in its
infancy. Name any industry, any building type, and you have
a present or potential user of .A.'XF equipment. Other well-
known trade names in the AAF family are Herman Nelson
and Illinois Engineering. .At present. AAF operates ten
plants in Louisville, Moline, III., Morrison, III., Rock Island,
III.. St. Louis, and Montreal, Canada.
THIS KIND OF ... QUALIFIES YOU FOR
ENGINEERING DEGREE . . . THIS KIND OF JOB
t t
Mechanical— Engineering. Sales or Manufacturing
Electrical — Engineering or .Sule-i
Industrial — Manufacturing or Sales
Civil — Sales
TRAINING PROGRAM
AAF's method of training is to combine a formal program
of instruction with other experiences so as to provide the
man with the specific knowledge of the company and its
products to enable him to meet the requirements for the iob
to which he is assigned. Training at .AAF includes orientation,
basic technology, product information, plant tours, and field
trips as a part of the program. There is also a program of
independent study available both within the company and
the nearby colleges and universities to assure continuing
intellectual growth after leaving college.
YOUR FUTURE IS ALL-IMPORTANT TO AAF
AAF prides itself on attempting to match the man to the
job. During your training period you will have contacts
with key company personnel. Your personal desires as to type
and location of job are given every consideration. A.AF is
big enough to provide opportunities — small enough to never
lose sight of the personal touch that adds satisfaction along
with success.
A representative of AAF will be on your campus soon to
interview students interested in learning more about the
opportunities with this company. Consult your Placement
Office for exact date.
merican Ai^FiIter
BETTER AIR IS OUR BUSINESS
OCTOBER, 1962 29
Architecturally Speaking,
Here IS the Aaaressive''New South'
Only the very best
(including JENKINS VAL VES)
would do for
SIRRINE'S own new office building
Architects and Engineers: J. E. Sirrine Co.
General Contractor: Yeargin Construction Co.
Air Conditioning Contractor:
Sanitary Plumbing & Heating, Inc.
Plumbing Contractor: E. R. Kellett & Co.
All Greenville, S C
^
In the big, bustling Southeast, J. E. Sirrine Company is a big name.
Architects and engineers, they have planned and designed many of the
area's new industrial and commercial buildings, with special emphasis
on plants for the fast-growing textile and pulp-and-paper industries.
Sirrine's own new office building in Greenville, S. C. is both symbol
and showcase: a model of functional efficiency, and standing proof
that a commercial edifice can be architecturally attracti\e as well.
Naturally, only the finest of materials and equipment went into this
building.
Including (natiirally) Jenkins Valves—used throughout, for all
heating, plumbing and air conditioning lines. After all, Jenkins has
been the accepted "Standard of Quality" for almost a century.
Architects, contractors, engineers and operating men—by the
thousands and thousands—all know from experience that Jenkins
Valves save valuable "down time" and cut maintenance costs. They're
cheaper in the long run.
Yet Jenkins quality costs no more than other quality valves. Give it a
thought, won't you? They cost no more
—
yet they'll save yon time
and money year after year. Jenkins Bros., 1 00 Park Avenue,
New York 17, New York.
Available From Leading Distributors Everywhere
JENKINS
MOST TRUSTED TRADEMARK IN THE VALVE WORLD
VALVE S 3e-ru6^/7U (St^
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w
The moment of insight is a private thing.
It can happen anytime, anywhere. Somewhere in the mind the barrier to a solution crumbles. Everything suddenly slips into
place. It can't be forced or commanded. But it comes about most often in a climate of mutual respect and recognition. This
is the kind of climate you'll find at Northrop.
You'll also work in a climate of constant professional challenge at Northrop. We have more than 70 active projects in
work, and we're always evaluating new lines of inquiry. Present programs cover such fields as interplanetary navigation
and astro-inertial guidance, aerospace deceleration and landing, man-machine and life support systems for space, auto-
matic checkout and failure prediction systems, laminar flow control techniques and world-wide communications.
For more specific information, see your placement counselor. Or write to Dr. Alexander
Weir, Northrop Corporation. Beverly Hills, Calif., and mention your area of special interest. NORTHROP
AN EQUAL OPPORTUNITY EMPLOYER
Educators Confer on
Mechanical Technology
by Larry Druffel, EE '62
Prominent educators from the State
of Illinois traveled to Champaign-Ur-
bana October fourth and fifth to meet
with members of the U. of I. Engineer-
ing Staff. These educators gathered at
the Motel Urbana to attend the first
Conference on Mechanical Technology
in the United States.
The purposes of the conference, as
stated in the program, were: a) "to
develop an understanding of educational
needs in the field of Mechanical Tech-
nology ;" b) "To promote two year post-
high school Mechanical Technology
programs;" and c) "To identify cur-
riculum needs and laboratory require-
ments for an adequate Mechanical
Technology program."
Need for Trained Mechanical
Technicians
With the increased rate of technical
developments, the engineer's task, has be-
come more complex. Time has become
all important to the project engineer
who i.s plagued with a lack of engineer-
ing support talent. Engineers simply
cannot devote time to many of the fimc-
tions once considered their responsibilit)'.
More than anything else, engineers need
support from the technicians who work
with them. Technicians must be trained
to relieve some of the burden from the
engineer's shoulders. From where will
these technicians come ?
The best way to get trained techni-
cians is to train them formally. Some
schools have initiated programs designed
to produce qualified technicians, but the
problem of what to teach is a haunting
one.
Mechanical Technician Curriculum
The problem of what to teach techni-
cians was the topic of the conference.
AH were agreed that the courses must
be taught with college rigor, although
all courses will not be applicable to-
wards a baccalaureate in engineering.
Science and mathematics head the list
of necessary courses. Courses in these
fields should include algebra, trigo-
nometry, applied analytical geometry,
calculus, mechanics, heat, electricity, and
the chemistry of engineering materials.
These will lay the foundation for a tech-
nician's understanding of engineering
problems.
With the scientific and mathematical
groundwork carefully provided, special-
ized technology will follow. Coursework
will include: statics, dynamics, strength
of materials, manufacturing processes,
mechanisms and design of machine ele-
ments, electric and hydrolic controls,
and machine design projects. These
courses w'ill acquaint the technician with
engineering problems. They will pro-
vide a background sufficient for intelli-
gent discussions with engineers and an
understanding of their language.
To enhance the use of this back-
ground and aid the technician in com-
municating with engineers, courses in
verbal and graphic communication will
be offered. These courses will include:
rhetoric, composition, technical report
writing, sketching, theory of projections,
descriptive geometry, dimensioning tol-
erance, sections, assemblies, charts, and
graphs. With this background, the tech-
nician will be equipped to speak the en-
gineer's language as well as understand
his world of drawings, sketches, and
numbers. With it, he can formulate his
ideas and submit usefid reports.
Sociological studies will include:
American Institutions (sociological, eco-
nomic, and governmental ) , psychology,
and human relations, economics of in-
Professor Dobrovolny and Walter
Bortz conferring over detailed ad-
ministrative problems.
dustry, and industrial organization and
operation. These courses will aid the
technician in his contact with fellow
workers as well as in his contact with
fellow citizens.
It is well to note that the curriculum
is not designed to squeeze a four year
engineering curriculum into two years.
Course titles may bear resemblances to
engineering curricula but the course
content is of a different nature. Labora-
tory work will be emphasized and the
theoretical work will be covered in de-
tail. This is as it should be. The pur-
pose of the curriculum is to produce in-
dividuals capable of taking "skeletonized
plans and transform them in producible
components and systems that satisfy a
known need, both functionally and eco-
nomically."
The Schools
Classes will normally be taught in
junior colleges which will offer both
day and night sequences. The curricula
will be taught by qualified instructors
within the individual schools. Some high
schools may conduct evening classes pro-
viding that they ha\e a qualified staff.
Historical Background
In 1956, the President of the Uniteil
((Continued on Pnyc 40)
Maurice Roney illustrating a specific idea about the mechanical technician
curriculum.
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Skimming
Industrial
Headlines
Edited by Art Becker, EE '66
.ive Wires
Completion ot a series ot bareliand
naiiitenaiice work tests on live l:nes
arrxiiifi the world's highest transmis-
ioii voltage—775,(100 volts
—
proved the
easibility and safety of performing live-
ne work barehanded at \oltages well
ibove even the highest levels in use
oday.
The method, conceived in 1960 by
\merican Electric Power Service Cor-
poration and Ohio Brass Company, uses
he principle that current will not flow
)etween two points that have the same
oltage. Linemen using the technique
tandiii non-conducting fiberglass buck-
ets which are lifted to the line by an
nsulated boom. Safely insulated from
Ihe ground, the buckets' metal linings
ire connected to the line, making it pos-
ble for linemen to work directly on
he line without the cumbersome equip-
nent neede<l in conventional line work.
balancing Act
A British Army unit is making
)ridges that can support a jeep on just
wo steel cables stretched across a ra-
ine, reports International Management.
\ flanged hub is bolted to a jeep's
vheels. These are fitted o\er the wires,
nd a vehicle can drive across the bridge
n safety, under its own power.
Police Test Motor System
Los Angeles police cars nov,- are test-
ing the engine modifications devised by
Chrysler Corporation engineers to burn
automobile fuel more completely and
thus reduce the loss out the tailpipe.
The object of the test is to determine
how much it reduces the smog-forming
elements—olefins and nitrogen oxides
—
for a cost of less than $10 per car.
The department agreed to test the
15 kits, designed for Plymouth and
Dodge engines of 318-inch displacement,
after a mechanical crew had installed
one and found that it did not reduce
performance or affect the starting of the
motor.
Before installation of the modifica-
tions, each car is tested to determine
how much pollution it emits. Then the
carburetors are modified b\' installing
leaner fuel jets, limiting the choke and
setting the idle lean, while the distribu-
tors are modified to provide spark re-
tardation during idle, and advance dur-
ing deceleration.
Cold Nose
Warning aircraft pilots of icing con-
ditions in the atmosphere is the function
of a new de\ ice produced by the ( rar-
rett AiRcscarch Phoenix division. De-
signed for greater flight safety, the ice
anticipator measures water content and
temperature of the air, senses the at-
mosplieric conditions which result in
icing conditions, and warns the pilot
while acti\ ating the anti-ice system. The
little probe t\pe sensor is n)ounte<l in
the engine inlet duct or other suitable
place to measure the air stream temper-
ature and moisture. The system is of the
continuous sensing rather than sampl-
ing type, needs no minimum air velocity
to operate, and is insensitive to con-
tamination such as dirt, oil, birds, and
insects. The sensor also ignores low
tempeiatures without moisture and high
humidity without icing temperatmes.
Greaseless
Tlie oil can and grease gun are in-
dispensable for lubrication here on earth.
But they won't be used to keep ma-
chines running on the moon or aboard
long-lived spacecraft of the future,
W'estinghouse scientists point out.
In tile high vacuum and extreme
temperatures of outer space, oil and
grease cannot protect the bearings of
machines. The reason is that they oxi-
dize, freeze, vaporize, or otherwise lose
their normal lubricating ability.
Experiments show that a much bet-
ter lubrication method under space con-
ditions is simply to let a ball bearing
run completely dry. A hard, tough plas-
tic material from which part of the
bearing itself is made is the only lubri-
cant.
Ball bearing systems exhibit both roll-
ing and sliding friction. The rolling
friction is so low it causes negligible
heating or bearing wear. However, slid-
ing friction also occurs between the ball
surfaces and the cage, or retainer, that
holds them in place and between the
cage and the other parts of the bearing.
It is this friction that produces heating,
wear, and bearing failure in dry bearing
systems.
The new technique lowers this slid-
ing friction by making the cage of a ma-
terial have lubricating qualities even
when dr\'. A plastic called PTFE ( poh-
tetrafluoroethylene ) , reinforced with
glass or ceramic fibers and impregnated
with molybdenum disulfide, is a typical
cage material. During operation, a thin,
dry lubricating film is formed, prevent-
ing the disastrous metal-to-metal sliding
contact between the ball surfaces and
components. The plastic cage maintains
the film by metering minute quantities
of dry lubricant to the loaded surfaces
throughout the bearing's u.seful life.
From 100 to 10,000 hours of continu-
ous operation ha\e been achieved with
the dry s\steni.
The data supports the use of such
bearings in many applications where the
environment makes conventional lubri-
cants impractical.
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A BROAD SPECTRUM OF OPPORTUNITY
MITRE works on the leading edge of a new technology the creation of large
computer-based systems (such as SAGE, NORAD, and BMEWS) that enable the
military to detect attack and retaliate. Their purpose is to prevent war.
This work creates a wide range of career opportunities in many broad areas.
For instance, you might want to devote your talents to the full
exploration of a single component in one system.
Perhaps, instead, you would prefer a more general assignment, such as the design
of circuits, the development of radar, or the analysis of space hardware.
Or perhaps you would be more at home working on o\erall
design of future command and control systems.
At MITRE the work ranges all the way from the detailed problems of
electronic design to the abstract problems of national defense.
Whatever area you choo.se, you would find work
that is important to your country.
. . . and work that is creatively challenging.
You would have the opportunity to grow,
professionally, in an atmosphere of
free and objective inquiry.
At MITRE you would become
identified with projects of the utmost
national urgency — projects that
offer a real challenge to the
talented scientist and engineer.
The rewards are great. Salary
and benefit plans are
competitive. MITRE oilers
excellent Educational Assistance
and Staff Scholar programs that
give every encouragement to
employees who wish to continue
their academic interests. (At the
present time, MITRE employees
are attending 15 different
institutions, including MIT, Harvard,
Northeastern, and Boston University
Currently assignments are available
in the following broad areas:
• Data Processing Development
• Computer Application
• SAGE Design and Testing
• Operations Research
• Communications
• Human Factors
• Range Instrumentation
• System Cost Analysis
• Advanced System Design
• Econometrics
• Radar Systems and Techniques
. Air Traffic Control
• Space Surveillance
• Space Systems Command and Control
• Astrodynamics
MITRE is located in pleasant, suburban Boston. THE I
Rewards are competitive. Minimum require-
ments, B.S., or M.S., or Ph.D. Write in confidence
to Vice President — Technical Operations, The
MITRE Corporation, Box 208, Dept. UIT 10
Bedford, MassachuseUs.
MITRE
Ah Equal Opiiortitiiity Employer
MITRE is an independent, nonprofit corporation
working with — not in competition with — in-
dustry. MITRE serves as Technical Advisor to
the Air Force Electronic Systems Division, and
is chartered to work for such other Government
agencies as the Federal Aviation Agency.
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2000 mph airliner.. .another engineering challenge!
On the drawing boards of aircraft
engineers, plans are taking shape
for a supersonic passenger jet —
one that will fly from New York
to London in just over 2 hours, at
Mach-3 speeds of 2000 m.p.h. or
more. The delta-shaped transport,
flying at altitudes up to 80,000
feet, would make today's fastest
airliners seem as pokey as stage-
coaches. And what size ! Perhaps
two hundred feet from nose to
tail. Three stories tall.
Through the intensive research
of the metallurgical engineer will
come a metal for the skin of this
mighty airliner. One that will be
able to with.stand critically high
temperatures — up to GSO'F —
caused by supersonic speeds.
Challenging? An engineering
career, such as metallurgy, is full
of challenges. Whether it's excit-
ing, new designs for a supersonic
airliner, a gas-turbined car, a
nuclear-powered ship, you'll be at
work in a stimulating profession
— one with i-oom for advancement
— one that promotes progress and
economic growth.
M INTERNATIONAL NICKEL
The International Nickel Company, Inc., is the Unitoii States affiliate of The Inleriiatiunal Nickel Company of Canada, Limited
— producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellerium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals.
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Of interest to engineers and scientists
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AERO-THERMODYNAMICS
I
: ^ : \ \
•L-_: ; :__ \ j ;
..among the more than 500 R&D programs under way at Douglas
~rrr\ m m ^iiiTTirrriilz
Extensive research in advanced aero-thermo-
dynamics is now being performed in Douglas^
laboratories.
Among current areas are dissociation non-
equilibrium in supersonic flows; separated
supersonic boundary layer phenomena; experij-_
mental boundary layer studies; heat transfer;
turbulent mass transfer; and base flow.
Support of this program is provided through
a multi-million dollar laboratory complex. In-
cluded is the Douglas Aerophysics Laboratory,
one of the finest fluid dynamic research facili-
ties in the aerospace industry. | I
Here, the emphasis is on the research and
development that solve today's problems and
lead to involvement in the biggest commercial
aviation, defense and space projects of tomor-
row. Also, scholarships and financial assistance-
are available to continue your studies in such
nearby universities as U.C.L.A., Southern
California and Cal Tech. —-
—
I
Send us your resume or fill out and mail the
coupon. Within 15 days from the receipt of
your letter, we will send you specific informa-
tion on opportunities in your field at Douglas.
Of career interest to engineers and scientists
If you are seeking stimulating assignments and
associates, full support of your activities, and
an open door to advancement, investigate the
outstanding career opportunities at Douglas.
r
Please send me full information on profes-
sional opportunities in my field at Douglas.
Mr. S. A. Amestoy !
—
Box GOO-M
Douglas Aircraft Company
3000 Ocean Park Boulevard
Santa Monica, California
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When is
an Engineer
a Portrait
Painter
A
The answer is ALWAYS.
His whole professional life
is involved with sketching,
drawing, drafting and
rendering pictures of
.
his ideas.
The working tool that gives
the best graphic repre-
sentation of his ideas is
world-famous Castell #9000
drawing pencil. Milled by
the exclusive microlet process
for graphic saturation, it
gives bold density of image.
It glides across the paper
without stumbling over
gritty spots. Exceptionally
strong in needlepoint or
chisel point, it won't break
under heavy pressure.
Castell's 20 superb degrees,
8B to lOH, are controlled
to a rigid standard of
uniformity.
Many student and working
engineers prefer Locktite
Tel-AGrade Holder with
Castell #9030 Lead,
identical in grade and
quality to Castell drawing
pencils.
Since engineers must rely on
graphite to give expression
to their ability, you'd be wise
to use Castell, the drawing
pencil of the masters. Make
your selection at your college
store today.
A.W.FABERCASTELL
Pencil Co., Inc.
Newark 3, N.J.
Begged, Borrowed and . .
.
The little old I;ui\ bent o\er the
crib: "Oooo, you look so sweet I eoulii
eat you."
"Like heck you could," the baby mut-
tered. "You haven't got any teeth."
* ^ *
A child's question: "If the Lord gives
us OLjr daily bread, and Santa Claus
brings the Christmas presents, and the
stork brings the babies, what's the use
of having daddv around ?"
Sociologist : A
stuff you aliead)'
can't understand.
*
guy who tells you
know in words \'ou
Two CE's sat in a front seat watch-
ing the star of a Las Vegas show.
"I wonder who made her dress? " the
first asked.
"It's hard to say," the secoini replied,
"probably the police."
s * *
The young ME v,'ho had not been
married long, remarked at the dinner
table one day: "Dear, I wish you could
make bread like Mother used to make."
The bridge smiled sweetly and an-
swered: "Well, I wish you could make
the dough that Father used to make!"
iS « *
Lady to police department: "Come
quick. I just ran over an Engineering
student."
Police Department: "Sorr\ lad\', this
is Sunday. You will have to wait till
tomorrow to collect the bounty."
The deans who think
rough
Would quickly change their views
If they'd compare the ones we print
With the ones we're scared to use.
« * *
A
girl "Definite integral'
knows her limits.
jokes
rather ingenious engineer calls his
because he
Hubby sneaked home at 3 a.m. His
wife met him at the door.
"So! Home is the best place after
all !" she snorted.
"I don't know about that," her mate
replied, "but it's the only place open."
First Commum'st: "
are having."
Second Comnumist
Nice weather we
: "Yes, but the
rich are ha\ing it too!I"
( )nce upon a time a beautiful girl was
v.'alking tlnough the v/oods when she
came upon a poor little frog who spoke
as follows
:
"Lovely princess, once upon a time
I was a handsome prince, but a big
black witch turned me into a frog."
"Oh, that's terrible," said the beau-
tiful girl. "Is there anything I c;ui do
to help you ?"
"Yes, indeed," replied the frog. "If
\ou take me home with you and put nie
on your pillow, I will be saved."
So the beautiful girl took the poor
little frog home with her, and the next
morning when she awoke, there besiile
her was a handsome young prince. And
do you know, to this day her mother
doesn't believe that story.
A sorority is a group of girls living
in one house, with a single purpose . .
.
to get more girls to live in one house,
with a single purpose.
-:!'-
^! iK-
A college graduate on his first job
vcas handed a broom to sweep the floors
for his fii'st duty.
Grad: "But, I'm a college graduate."
Employer: "Oh, in that case, I'll
show you how. "
"The traps on this course are very
aimoying," observed a member of the
golfing foursome.
The one who was putting raised his
head. "They certainly are," he com-
mented. "Woidd you mind shutting
\'ours?"
* » *
Professor: "You in the back of the
room, what was the date of the signing
of the Declaration of Independence?"
"I dunno."
"You don't eh? Well then, do you
know when the battle of Bull Riui was
fought. ?"
•A ope.
"You don't! I assigned this stud\ last
week. What were you doing last night?
"
"1 was out drinking beer with a
couple of buddies."
"You wei'e! How dare you stand
there and tell me a thing like that!
How do you expect to pass the course?"
"Wal, I don't nu'ster. Ye see, I just
come in to fix the radiator."
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WHAT'S THE
OPPORTUNITY
FOR YOU
AT
DUPONT?
it's good. Here's what DuPont offers:
A chance to grow, to build on your college training, as
you work with, and learn from, men who have made
their mark.
A chance to advance at a rate consistent with your
growth and development.
A chance to achieve distinction in your field, on stimu-
lating projects.
Engineers, Chemists, Physicists, Mathematicians,
with B.S., M.S. or Ph.D.
Send the coupon below for more complete information
on the opportunity for you at DuPont.
An equal-opportunity employer
"U U, 1. f*I. of-
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY
E. I. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware
Please send me the booklets checked below.-
n Du Pont and the College Graduate D Your Engineering Opportunities at Du Pont
n Mechanical Engineering at Du Pont D Chemical Engineering at Du Pont
Name - ^Class Course Degree
College-
Your Address City Zone State^
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Requirements Change . . .
( ( ajiiIi/iik li fro/ii I'ayc 15)
that in terms of almost all collejie and
university entrance requirements a high
school student would be qualified to
enter college at the end of his third year
in high school.
In this same respect, nat'onally-known
educator Dr. James Bryant Conant,
president emeritus of Harvard L niver-
sit\', states in a booklet that the general
requirements for high school graduation
should include "foin' years of English ;
three or four years of social studies, in-
cluding two years of history (one,
American ) , and a senior course in Amer-
ican Problems or American Govern-
ment; one year of mathematics (alge-
bra or general mathematics) ; and at
least one year of science, which might
well be biology or general physical sci-
ence."
In addition to the general require-
ments, talented students should be en-
couraged to take the necessary electives
to round out their program to "four
years of mathematics, three years of sci-
ence, foiu" years of one foreign language,
and the required courses in I^nglish and
social studies." Dr. Conant feels that it
is necessary for the school boards to pro-
vide third and fourth year instruction
in foreign languages, no matter how few
enroll.
With the pressures that arc being ap-
plied to the educational system to pro-
vide a better, more rounded education
to each individual, it is apparent that
more and more of the edticational proc-
ess that was once the responsibility of
the colleges will be falling on the high
schools. Realizing this responsibility,
high school administrators are including
more and more college courses in the
curriculums of their schcKjls.
Within this atmosphere of increasing
pressure for improvement and increasing
quantities of scientific knowledge, the
College of Engineering of the Univer-
sity of Illinois has found it both neces-
sary and desirable to increase the level
of its entrance requirements, and the re-
sults of the study made by the College
showed that the change was indeed pos-
sible and well justified.
Educators Confer
. . .
( (Ujiitinucd front Page 32)
States appointed a committee of scien-
tists and engineers to investigate the
shortage of scientific manpower. The
committee reported, "The members of
the President's Committee are unani-
mous in the belief that the manpower
problems of technicians are at least as
severe as the problems of scientists and
engineers." The resulting National De-
fense Education Act of 1958 triggered
action in the State of Illinois. Mr. Wal-
ter J. Bartz was appointed Chief of
Technical Education. He immediatelv
sought aid from the Univcrsit) of Illi-
nois College of E?igineering. Dean Ever-
itt appointed an Engineering Tech-
nology Curriculum Advisory Commit-
tee with Professor Jerry S. Dobrovolny
as chairman. The group grew into a
standing committee in 1960. Confer-
ences throughout the state were ar-
ranged and various curricula b -gan to
develop. Conferences continued into
1962. The need for training a compet-
ent staff has residted in two National
Science Foundation sponsored summer
institutes to train teachers. Prof. Do-
brovolny was the director of both these
programs.
The work of the committee did not
culminate in the recent conference. The
progress of three years is embodied in
the conference, but the work contimies.
A specific curricidum has been recom-
mended, but it is not final. Improved
teacher training facilities are still being
sought.
The importance of a Mechanical
Technician Curriculum is emphasized
by the fact that engineers are willing to
v.'ork vigorously toward training tech-
nicians. Who is in a better position to
determine the type of support engineers
need if it is not the engineer himself?
CIVIL ENGINEERS:
Prepare for your future in highway
engineering-get the facts about new
DEEP-STRENGTH (Asphalt-Base) pavement
With today's "giant step forward" in pavement engineering—
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for
engineers with a solid background in the fundamentals of
Asphalt technology and pavement construction.
Because new DEEP-STRENGTH Asphalt-base
construction provides the most durable, most
economical pavement modern engineering science
has developed. Interstate and primary superhigh-
ways in all parts of the country are being built with
advanced design DEEP-STRENGTH Asphalt pavement.
Already, more than 90% of America's paved roads and
streets are surfaced with Asphalt. And Asphalt pavements
have successfully kept America's wheels rolling since 1876.
Your contribution—and reward— in our nation's vast road-
building program can depend on your knowledge of modern
Asphalt technology. So, prepare for your future now. Write for
your free "Student Kit" about Asphalt technology.
The Asphalt Institute
ege Park,
Maryland
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Kodak beyond the snapshot
(random notes)
^Vhat makes hickory
the way it is
This photomicrograph shows the basic
structure of hickory wood. It was taken
on a plain, ordinary microscope with a
BROWNIE Camera. For details on this
use of BROWNIE Cameras, request a
copy of "Photomicrography with Simple
Cameras'" from Eastman Kodak Com-
pany, Sales Service Division, Rochester
4. N.Y. Everybody knows what a
BROWNIE Camera is.
Huntley with rope
May we please plant a little spore in
the brain intended to grow into a career
not previously contemplated ?
Sound, businesslike outfits need well-
grounded engineers to run their photo-
graphic operations. This doesn't neces-
sarily mean making the candid shots at
ihe bosss daughter's wedding.
We have made a 42-minute movie
called "Photography at work ... a
progress report." (To show it, write
Eastman Kodak Company, Professional
Photographic Sales Division, Rochester
4, N.Y-.)
Mr. Chet Huntley narrates. We take
vou inside a cake being baked in Day-
ton. We puzzle you with a monstrous
camera intended to take pictures in
Cincinnati without perspective. We show
you how they test a new hydrofoil on
Lake Washington and what nooks and
crannies a camera can explore when
fitted with fiber optics. We take you to
lots of places, starting on a classy note
with the hunt for anti-matter at
Brookhaven.
If we create the impression that the
great linear accelerator there is nothing
but another camera accessorv, do not
conclude that perspective is being
shunned in Rochester as well as in Cin-
cinnati. There is a "low technology''
that civilizations evolve over the mil-
lennia for hewing the wood and drawing
the water of everyday life and a "'high
technology" that is called into existence
by the demands of pure science and
then very kindly lowers a rope to haul
up the "low technology"'. Maybe 1520
feet of movie tilm is belter than rope.
The improvement of
capacitors
Our polyester is different from other
polyester. We add a cyclohexane ring to
the unit structure, whereas other poly-
ester is just poly(ethylene terephthalate).
The added ring protects against moisture,
raises the melting point, and gives cus-
tomers some reasons of self-interest to
seek out the trademarks KODEL on
polyester fiber and TENITE on poly-
ester molding granules.
When the president of Kodak visited
the lab where, in addition, its electrical
advantages were discovered, we set up
ten .05-/xfd 200-v polyester capacitors
for him, identical except that five had
the ring and five didnt. We put them
all in an oven at 185°C and applied 700
volts of dc across them. Within 3 minutes
all five of the p(e t)'s had shorted out.
This was the logical moment for the
president to leave, but realism is com-
pany policy. The president wanted to
watch the first of ours fail. It took 10
minutes. That was four years ago.
We then replaced 15 of the regular
capacitors in a TV set with our kind and
set it to running 9 hours a day, 7 days
a week. All other components that
failed we replaced. For the Electrical
Insulation Show early this year, we
removed the set from the room where
the lab manager hides it and took it to
Washington. It was the hit of the show.
The coincidence that it happened to be
the only TV set in the hall on the day
when the first American was orbiting
the earth might have helped focus atten-
tion on it. It would not have been a
good place for a capacitor to blow.
p
An interview witli General Electric's W. Scott Hill One of a series . .
,
Q. Mr. Hill, I've heard fhaf my first
five years in industry may be the most
critical of my career. Do you agree?
A. Definitely. It is during this stage
that you'll be sharpening your career
objectives, broadening your knowledge
and experience, finding your place in
professional practice and developing
work and study habits that you may
follow throughout your career. It's a
period fraught with challenge and op-
portunity—and possible pitfalls.
Recognizing the importance of this
period, the Engineers' Council for Pro-
fessional Development has published
an excellent kit of material for young
engineers. It is titled "Your First 5
Years." I would strongly recommend
you obtain a copy.*
Q. What can I do to make best use
of these important years?
A. First of all, be sure that the com-
pany you join provides ample opportun-
ity for professional development during
this critical phase of your career.
Then, develop a planned, organized
personal development program—tai-
lored to your own strengths, weaknesses
and aspirations—to make the most of
these opportunities. This, of course,
calls for a critical self appraisal, and
periodic reappraisals. You will find an
extremely useful guide for this pur-
pose in the "First 5 Years" kit I just
mentioned.
Q. How does General Electric en-
courage self development during this
period?
A. In many ways. Because we recog-
nize professional self-development as a
never-ending process, we encourage
technical employees to continue their
education not only during their early
years but throughout their careers.
We do this through a variety of pro-
grams and incentives. General Electric's
Tuition Refund Program, for example,
provides up to 100% reimbursement for
tuition and fees incurred for graduate
study. Another enables the selected
graduate with proper qualifications to
obtain a master's degree, tuition free,
while earning up to 75% of his full-
time salary. These programs are sup-
Manager—Engineering Recruiting
How to Make the Most
of Your First Five Years
MR. HILL has managerial responsibility for General Electric's college recruiting activities
for engineers, scientists, PhD's and technicians for the engineering function of the
Company. Long active in technical personnel development v/ithin General Electric, he
also serves as vice president of the Engineers' Council for Professional Development,
board member of the Engineering Manpower Commission, director of the Engineering
Societies Personnel Service and as an officer or member of a variety of technical societies.
plemented by a wide range of techni-
cal and nontechnical in-jjlant courses
conducted at the graduate level by
recognized Company experts.
Frequent personal appraisals and en-
couragement for participation in pro-
fessional societies are still other ways
in which G.E. assists professional em-
ployees to develop their full potential.
Q. What about training programs?
Just how valuable are they to the
young engineer?
A. Quite valuable, generally. But there
are exceptions. Many seniors and grad-
uate students, for example, already have
clearly defined career goals and profes-
sional interests and demonstrated abili-
ties in a specific field. In such cases,
direct placement in a specific position
may be the better alternative.
Training programs, on the other
hand, provide the opportunity to gain
valuable on-the-job experience in sev-
eral fields while broadening your base
of knowledge through related course
study. This kind of training enables
you to bring your career objectives in-
to sharp focus and provides a solid
foundation for your development, wheth-
er your interests tend toward speciali-
zation or management. This is par-
ticularly true in a highly diversified
company like General Electric where
young technical graduates are exposed
to many facets of engineering and to
a variety of product areas.
Q. What types of training programs
does your company offer, Mr. Hill?
A. General Electric conducts a num-
ber of them. Those attracting the ma-
jority of technical graduates are the
Engineering and Science, Technical
Marketing and Manufacturing Train-
ing Programs. Each includes on-the-job
experience on full-time rotating assign-
ments supplemented by a formal study
curriculum.
Q. You mentioned professional so-
cieties. Do you feel there is any ad-
vantage In joining early in your career?
A. I do indeed. In fact, I would rec-
ommend you join a student chapter on
your campus now if you haven't already
done so.
Professional societies offer the young
engineer many opportunities to expand
his fund of knowledge through associa-
tion with leaders in his profession,
to gain recognition in his field, and to
make a real contribution to his profes-
sion. Because General Electric benefits
directly, the Company often helps de-
fray expenses incurred by professional
employees engaged in the activities of
these organizations.
Q. Is there anything I can do now to
better prepare myself for the transition
from college campus to industry?
A. There are many things, naturally,
most of which you are already doing
in the course of your education.
But there is one important area you
nay be overlooking. I would suggest
you recognize now that your job
—
whatever it is—is going to be made
easier by the ability to communicate
. . . effectively. Learn to sell yourself
and your ideas. Our own experience at
General Electric—and industry-wide .sur-
veys as well—indicates that the lack
of this ability can be one of the major
shortcomings of young technical grad-
uates.
*The kit ''Your First 5 Years," pub-
lished by the Engineers'' Council for
Professional Development, normally
sellsfor $2.00. While our limited sup-
ply lasts, however, vou may obtain a
copy by simply writing General
Electric Company, Section 699-04,
Schenectady, Neiv York.
(An equal opporltinHy employer.}
T^greis Is Out Most lmf>ortant Ptoduct
GENERAL ELECTRIC
